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were publiſhed by the authority, and under the di- 


authors, both at home and abroad, have in their writ- 
ings called them the Tranſactions of the Royal Society. 


| Whereas in truth the Society, as a body, never did 
intereſt themſelves any further in their publication, 


than by occaſionally recommending the revival of 


them to ſome of their ſecretaries, when, from the par- 


ticular circumſtances, of their affairs, the Truanſactions 
had happened for any length of time to be intermitted. 
And this ſeems principally to have been done with a 
view to ſatisfy the public, that their uſual meetings 


were then continued for the improvement of know- 


ledge, and benefit of mankind, the great ends of their 
firſt inſtitution by the Royal Charters, and which they 
have ever fince ſteadily purſued. _ 

But the Society being of late years greatly inlarged, 
and their communications more numerous, it was 
thought adviſeable, that a Committee of their Mem- 
bers ſhould be appointed to reconſider the papers read 
before them, and ſele& out of them ſuch, as they 


4 2 ſhould 


rection, of the Society itſelf; but alſo, becauſe ſeveral 
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ADVERTISEMENT. 


ſhould judge moſt proper for publication in the future 
Tranſattions ;. which was accordingly done upon the: 
26th of March 17 52. And the grounds of their choice. 
are, and will continue to be, the importance or fingu- 
larity of the ſubjects, or the advantageous manner of 
treating them; without pretending to anſwer for the 
certainty of the facts, or propriety of the reaſonings, 
contained in the ſeveral papers fo publiſhed, which 
muſt ſtill reſt on the credit or judgment of their re- 
ſpective authors. 
It is likewiſe neceſſary on this occaſion to remark, 
that it is an eſtabliſhed rule of the Society, to which 
they will always adhere, never to give their opinion, 
as a body, upon any ſubject, either of nature or art, 
that comes before them. And therefore the thanks, 
which are frequently propoſed from the chair, to be 
given to the authors of ſuch papers, as are read at 
their accuſtomed meetings, or to the perſons, through 
whoſe hands they receive them, are to be conſidered 
in no other light, than as a matter of civility, in re- 
turn for the reſpect ſhewn to the Society by thoſe 
communications. The like alſo is to be ſaid with 
regard to the ſeveral projects, inventions, and curio- 
fities of various kinds, which are often exhibited to 
the Society ; the authors whereof, or thoſe who ex- 
hibit them, frequently take the liberty to report, and 
even to certify in the public news- papers, that they 
have met with the higheſt applauſe and approbation. 
And therefore it is hoped, that no regard will here- 
after be paid to ſuch reports, and public notices; 
which in ſome inſtances have been too lightly cre- 


dited, to the diſhonour of the Society. 


CO N- 


CONTENTS 
: 10 5 
„ W. 


N A of a Mummy inſpe Bal at London 
£2 21903. M&M = Za 10 William Heberden, 
M. D. F. R. S. from John Hadley, M. D. F. R. S. 

page 1. 
. The Segue I of the Caſe of Mr. Butler, of Maktow, 
Printed in in the Philoſophical Tranſactions, Vol. L. 
P- 19. Communicated oy Mr. Henry Baker, F. R. S. 


1 


Pg. 
III. The Deſcription of a new and ſafe Crane, which 
bas four different Powers; invented by Mr. James 
Ferguſon, F. R. S. p- 24. 
IV. Of the Moon's . Diflance and. Parallax : A Let- 

ter to Andrew Reid, Efq; from P. Murdoch, D. D. 


and F. R. S. 12 Nov. 1763. p. 29. 
V. An Attempt to Account for the Origin and the For- 


mation of the Extraneous Foffil commend called the 
Belemnite. By. Mr. Joſhua Platt. 


38. 

VI. An Account of a Singular Species f W alp and 
Locuſt: By Samuel Felton, Eq; F. R. S. in 4 
Letter to Henry Baker, F. R. S. p- 53. 


VII. An Account of an American Armadilla : By 
William Watſon, M. D. F. R. S. p. 57. 


2 VIII. A. 


; 82 ; . 2 
e * 0 2 P - + EA 1 . . ai - — . 
—— — —.— * 3 O 8 — 8 a 
— — — — — | — b * 


— 
— —— * 
jg — — — 


VI An Account Zain fallen at _ 
85 — Weather in 


CONTENTS. 


- Mount's Bay in Cori 
that Place: 5 n a. Letter from he Rev. William 
: Borlaſe, M. A and F. R.S. tu the Right Rev. Charles 
Lord Biſhop 


including a Stone: By Mr. Percivall Pott, Sur- 


eon 10 St. Bartholomew's Hz Mita, and F. R. S. 


p- 61. 


X. Some Obſervations on the Cicada of North Ame- 
rica, Collected by Mr. P. — F. * : 

P- O5. 
XI. An Account of the Plague at Conſtantinople : 5 


4 Letter from Mordach Mackenzie, M. D. to Sir 
James Porter, His Majeſty's 8 - Envoy Plenipotentiary 
at Bruſſels, and E. R. S. 


24 Fetter to the Rev. Thomas Birch, D. D. Secret. 


K. S. from the Rev. Joſiah Tucker, D. D. Dean of 
Glouceſter. p- 83. 


XIII. A Letter containing ſome Experiments in Elec- 


' tricity, to Mr, Benjamin Wilſon, - F. R. S. from 
Mr. T obern i of Upfal, in Sweden. 


P. 
XIv. An PI of a Fiſh from Batavia, called Ja- 


culator: In a Letter to Mr. Peter Collinſon, F. R. S. 


from John Albert Schloſſer, M. P. F. R. $. p. 89. 


XV. An Account of the Poliſh Cochineal : In a Letter 
to Mr. Henry Baker, F. R. S. from Dr. Wolfe, of 
5 P. 91. 

XVI. Obſervations upon tevo - antient Etruſcan Coins, 
never before illuſtrated or explained; In a Letter to 
tbe Rev. Thomas Birch, D. D. Secret. R. S. from 
I — 


Warſaw 


of Carliſle, F. R. S. p. 59. 
IX. An Account of a Hernia of the Urinary Bladder 


6 = XX. 0³ 
p. 09. 
XII. An Account of a ha Tide at Briſtol : tn 


; XXI. Same Remarks 1 


Con urns __ 
de Neu. John Swinton, B. D. F. RS. * 
F the Academy degli Apatiſti ut Florence, and 


of April 1764, Made in Sut 
London: James Short, 


B. D. Secret. R. S. From James Ferguſon, F. S. 


108. 
Er varians on- the Eclipſe of the Sun, April Is... 


1 704, at Brompton-Park : By Mr. Samuel Dunn. 
P- I 1 4+ 


XXI. An Account of the Degree of Cold objerved i in 
By John. Howard, E,; F. R. S. in 


p. 118. 
#pon the firſt Part of M. I Abbe 


Bedfordſhire : 
à Letter to John Canton, M. A. F. R.S. 


Barthelemy's 3 on the Phoenician Letters, 


D. D. Secret: R. S. from the Rev. John Swinton, 


F lorence, 
in Tuſcany. 


119. 


Garden, preſented to the Royal Society by the wor- 
 ſhipful Company of Apotbecaries, for the Year 1763, 


purſuant to the Direction of Sir Hans Sloane, 
Baronet, Med. Reg. et Soc. Reg. aliguando Prafes : 
BY 


of - 
be "Etruſcan + Academy ef Cortona in =: 


XVII Obſervations of te ah, uf Yhe Fo 7 72 
ſtreet, +: the Strand, 
A. F. R. S. p. 210%. „ 
XVHL Obſerodtims of the Eclipſe of the Sun, April 1, 
1764: In a Letter from Dr. John Bevis, to Joſeph . 
Salvador, E,, F. R. S. p. 105. 
XX. "Obſervations on the Eclipſe of the Sun, April 1, 
1764: In a Letter to the Rev. Thomas Birch, 


relative to a Phoenician Iyſeription in the Tfland of 
Malta. Þ: a' Letter io the Reverend Thomas Birch, 


F. R. &. Member of the Academy degli Apatiſti ar : 
and of the Etraſcan a Cortona 


XXIII A Catalogue of the Fifty Plants from Chelſca 


» 
XS; N _—_ q — ooo) SE SR 7 
PR OR — © ES 
. 5 jag #4... 222 
s wed # 4 4 + Y 2 - 5 ; E 42-4 a 
+ c a 7 o > "4. & 4 * - 
#6 - a 4 i. x £ a4 4 , 
#- 6" l . { 
* - 
\ by — 


* 
. os Ap: >> 7” 1 „ LY 23 9 „ * ene £9 Nr 2 * 
C 1 1 * 0 ook; * 8 . ang Tn 4 2 ; by 4% 4 : þ " + , A 7 3 , ; N 4 
; L b ' N 4 hy % N 2 ” _ 4 I 
| * o i i G = 


© 
$ | ? . 4 F 1 * by 672% *. * Nen 8 


CONTENTS. a 
By-To ( v r I D. clari}. Soczetatts * 
22 Hirt. — r 4 
7 leffor Botanic. 5 11 1 , 
XXIV. Obſervations on the Eclipſe of the Sun, April 1, 
117643 Letter to the Right Honourable — 
Earl of Morton, | Preſ. R. S. from the Rever 
Nathanael Bliſs, M. A. Savilian Profeſſor of- Ma- 
 thematics at Oxford, and Aftronomer Royal.: p. 141. 
XXV. Obſervatians.on the Eclipſe of the Sun, April r. 
1764 : In a Letter to the Right Honourable er 
Earl of Morton, Preſ. R. S. from the Reverend 
Thomas Hornſby, ug A. and Savilian as 44 
4 onomy at Oxfor "II. 5 P'. 145 
2 Obſervations on the Eclipſe of the Sun, April I, 
1764: By Matthew Raper, EV F. R. S. p.! 59. 
XXVII. 4 Table of the Places of the Comet of 1704. 
diſcovered at the Obſervatory of the Marine at Paris, 
le zd of January, about 8 oClock in the Evening, in 


the Conſtellation of the Dragon, concluded from its 


. . 8 8 _ By Mon- 
Situation obſerved with regard to the Stars: By 
— Charles Meſſier, Aftronomer at the Depot of 
the Plans f the Marine of France, at Paris. p.151. 


XXVIII. A Supplement to Monſ. Pingre's Memoir on 


" the 8 : bim to 

the Parallax of. the Sun: In a Letter from bim 7 
the Royal Society, tranſlated by M. Maty, ” 4 
XXIX. Au Account of the Tranſit of Venus: In 4 
_— fo Charles LH M. B. Secret. R. S. 


from Chriſtian Mayer, S. J. Tranſſared. from the 


in 5 mes Parſons, M. D. 1 163. 
1 ones Aftronomie Chriſtiani Mayer, 
by 7. Ts I p. 165. 
5 XXXI 


XXXI. Obſervations on the Eclipſe 


CONTENTS. 
of the Sun at 
Chatham, April 1, 1764, by Mr. Mungo Murray: 
Communicated 10 Joſeph Salvadore, Eq; F. R. S. 
in a Letter from Dr. John Bevis. .. 
XXXII. Obſervations and Experiments on different 
7 Wh of Hemlock : By Michael Morris, MH. D. 
XXXIII. Eſfay on the Uſe of the Ganghons of the - 
Nerves : By James Johnſton, M. D. Communi- 
cated by the Right Rev. Charles Lord Biſhop of . 
Carliſle, and F. R. S. p. 177. 


XXXIV. An Account of ſeveral fiery Meteors ſeen in 


North America: I» 4 Letter ts John Pringle, 
M. D. and F. R. S. from John Winthorp, Eg; 
Hollifian Profeſſor. of Mathematics and Philoſophy 
Cambridge, in New England. p- 185. 
XXXV. Some New Properties in Conic Sections, 
Aſcovered by Edward Waring, M. A. Lucafian 
Profeſſor of the Matbematicbs in the Uni verſity of 
Pas 4 and F. R. S. to Charles Morton, M. B. 
1 3 P. 193. 
XXXVI. An Account of the Effetts of Lightening ar 
South Weald, in Eſſex: By W. Heberden, M. D. 
and F. R. S. p. 198. 


XL. Obſervations upon the Effects of Lightning, with 


an Account of the Apparatus propoſed to prevent its 
Miſchiefs to Buildings, more particularly to Puwder 
Magazimes ; being Anſwers to certain Queſtions pro- 
Pojed by M. Calandrini, of Geneva, 70 William 
Watſon, M. D. F. R. . p. 201, 


XLII. An Account of the Effetts of Lightning in st. 


Bride's: Church, Fleet-ſtreet, on the 18th of June 
1704: In a Letter to Mr. Benjamin Wilſon, 
3 . 


KG. 


IT $, from Edward Delaval, Bir F. R. I, 


CONTENTS. 


Danes pP. 227. 


10 ; 4 Letter from T hamar' Lawrence, M. D. to 


William Heberden, M. D. and F. R. S. concern- 
ing the Effects of Lightning, in Eſſex · ſtreet, on the 


13h of June 1764. 235. 
J XII H. An 7 of what appeared on Opening the 
| Body of an aſthmatic Perfon : By W. Watſon, 


M. D. F. R. S. | p. 239. 


XLIV. A Letter to. the Marquiſ of Rockingham, 


01 15 Jome Oer vai ons on the Effects of Lightening. 
p. 240. 


Patribus Societatis Jeſu die prima A prilis Anno 
MDCCLxIiv. Tempore poſt mediam noctem. p. 254. 


XLVI. The Deſcription of a New Hygrometer, in- 


vented by James Ferguſon, F. R. S. p. 259. 
XI VII. Experiments and Obſervations on the Com- 


 preſſibility of Water and fome other Fluids, by John 


Canton, M. A. F. R. S. p. 261. 


8 XLVIII. Conciſe Rules for co mputi ng the Effects of Re- 


fraction and Parallax in varying the Apparent Di- 
fance of the Moon from the Sun or Star; alſo an 


easy Rule of Approximation for computing the Di- 
france of the Moon from a Star, the Longitudes and 


Latitudes of both being given, with De 


monſtrations 


. of the ſame: By the Rev. Nevil Maſkelyne, A. M. 


Fellow of Trinity College, in the Univer of 


Cambridge, and F. R. S. 63. 


; XLIX. Extract of a Letter from Mr. John Winthrop, 


Profeſſor 0 


of Mathematicks in Cambridge, New 
England, to James Short, A. M. F. R. S. p. 277. 


L Obſervati n 


x LV. Solis Defedtus obſervatus i in Collegio Romano 4 


a 
þ 1 PR” - > ENS hats B 8 , ah Fs es ARTS: 1 _ — . _ a * * 
13 þ * R . ²] on i ↄ ».. — err Wo . 85; e n O05 42% Ss. * . : . 1 
7 5 2 2 a : # y & \ : 2 . > CY 553 
. o . 4 o "ns a* _ T js © Is LSE 2 S © Tb? * 42 % * 5 1 — ts ot 2 LN 2 T * 4 7 bud 7 % „ S * * at 8. » = * 8 » 6 LY 0 N 7 
*> _ "A - FS - "OW. ; —— : " 12 . enn IT. D N . = e „ —_— Ro N * 
1 , g py 1 3 A **% += wy Sins > : 4 . WTR 42 7 T7 1 0 n * 4 CE NG! * 5 7 3 12 hs 1 N . 23 oe. ag WP oO. a be 
Py Wn lf ” 4 * 5 4 1 > 0 bs 6 * P a L % 3, + n 0 = =. Te <5 . 5 1 Po 2 — 5 7 a3 = 
hs 1 P "= IL 0 PI, 1 WE *. * , eee ST WC SL. . ra" -, 4 — {239 Won Oo EMT on an Th N 1 n * 
” - 8.43 - 8 n 1 1 1 * 5 * «> = m »» x a e 9 4 N Y > tans 8 * 90 8 1 + #7 4 Pr as —* a I 4 et 4 8 9 
— ES 4 | So 2 5 7” B * 8 l E 2 2 8 V4 D * * — 25 oth; n " a wg Ly 2 F o * n 9 aa} 7 ts . pſy. e „ 8 STS 4 . N 
; 4 2 * * , Os 4 FW 2 N * e "AY: 8 4 


L. — po the — of Venus, June 64 
1704, 
Winthrop, Profeſſor of Mathematicks and  Philoſo- 
Pty at Cambridge, New England. p. 279. 
LI. An Account of the Effetts of Lightning on three 
Ships in the Eaſt Indies: By Mr. Robert Veicht. 


Communicated by William Lewis, M. D. and 


F. R. S. p. 284. 
LII. 4 Demonſtration of the Second Rule in the Eſſay 


towards the Solution of a Problem i in the Doctrine of 
Chances, publiſhed in the Philoſophical Tranſattions, 
Vol. Lift. Communicated by the Rev. Mr. Richard 


Price, in @ Letter to Mr. John Canton, M. A. 
KS 296 


LIII. An Account of a remarkable Meteor ſeen at Ox- 
ford, March 5, 


Birch, D. D. Secretary to the Royal Society, from 


the Rev. John Swinton, B. D. F. R. S. Member 
F the Academy degli Apatiſti at Florence, and of 


| the Etruſcan Academy of Cortona in Tuſcany. 


p. 326. 
LIV. Extract of a Letter from Mr. John Horlſley - 


Fourth Mate on board the Glatton Eaſt-India Ship, 


to the Rev. Mr. Nevil Maſkelyne, F. R. S. dated 


Batavia, Nov. 16, 1763, giving an Account of his 


Odſervations, at Sea, for finding out the Longitude 
by the Moon. p. 329. 


LV. An Account of a remarkable Meteor ſeen. at 
Oxford, April 23, 1764. ha Letter to the Rev. 


T 8 Birch, D. D. Secretary to the Royal So- 


ciety, from the Rev. John Swinton, B. D. F. R. S. 
Member of the Academi degli Apatiſti at Florence, 


and of the Etruſcan Academy of oa in Tuſcany. 
of © low 


2 LVI. Some 


at St. John's, Newfoundland: By John 


1764. In a Letter 10 Thomas 


CONTENT 8. 

LVI. Some Remarks upon. the Equation of Time, and 

the true Manner of computing . By. Nevil Maſke- 
lyne, A. M. Fellow of Trinity College, Cambridge, 

2d F. R. S. p. 336. 
e LVII. Afronomical Obſervations made at the Iſland of 
1 St. Helena. By Nevil Maſkelyne, M. A. Fellow 
k NF Trinity College, Cambridge, and F. R. 3 6 
| « 248... 
LI U. An Account of an extraordi nary Diſeaſe 8 © a 

the Indians, in the Iſlands of Nantucket and 

BH | Martha's Vineyard, in New England. In a Let- 

h ter from Andrew Oliver, Eſq; Secretary of bis Ma. 

Jefly's Province of Maſſachuſetts Bay, 10 Iſrael | 

| — Eſq; F. R. S. p. 386. 

* LIX. Aftronomical Obſervations made at the Iſland of 

i Barbadoes; at Willoughby Fort; and at the Ob- 

j | ſervatory on Conſtitution Hill, both adj yoining to 
Bridge Town. By Nevil Maſkelyne, A. M. Fel- 
l of Trinity College, Cambridge, and F. R. S. 

> 
LX. Remarks upon M. I Abbe Barthelemy's Bam, 
on the Phœnician Letters, containing bis Reflections 
on certain Phoenician Monuments, and the Alpha- 
bets reſulting from them. In a Letter to the Rev. 
Thomas Birch, D. D. Secretary to the Royal So- 
ciety, from the Rev. John Swinton, B. D. F. R. S. 
Member of the Academy degli Apatiſti at Florence, 
and of the Etruican — of Cortona in Tuſcany. 


393. 


PHILOSOPHICAL 
TRANSACTIONS. 


f . Ar 41 of a — inſpeiel at 
London 1763. In a Letter to William 
Heberden, M. D. F. R. 5. from John 
Hadley, M. D. F. R. * 


Dear Sir; 


Read Jan. 12, N the 16th of December 1763, 
1704 LJ Dr. Wollaſton, Dr. Blanlard. 
Dr. Hunter, Dr. Petit, the Rev. Mr. Egerton Leigh, 


and Mr. Hunter, met at my houſe; that we might 


together inſpect a Mummy, which I had received 
from the Muſeum of the Royal Society. 


Our intention was; to examine the manner, in 


which this piece of antiquity had been put together; 


to compare it with the accounts given of theſe prepa- 
rations by ancient authors; and to ſee, whether 
there were any traces left of the ſofter parts; and, if 


ſo, by what means they had been — A greater 
Nair B number 
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Lad. 
number of authors have written on this ſubject, than 
I was aware of; ſo that, in all probability, we have not 
made any new diſcoveries. I encloſe to you the re- 


ſult of our enquiry ; and the few obvious reflexions 


which occurred. If they appear to contain any 
thing worthy notice, you will pleaſe to communicate 
them to the Royal Society. I am, 8 5 


Dear Sir, 


Your moſt obedient and 
Charter-Houſe, | 


Jan. xoth, 1704. Obliged humble Servant, 


John Hadley. 


The 


* 

* 

18 
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HE Mummy, which is the ſubject of the fol- 
lowing pages, is the firſt article in Dr. Grew's 


IT 


Catalogue of the rarities of the Royal Society. He 


informs us, that it was a preſent from Henry Duke 
of Norfolk; and was an entire one, taken out of the 
Royal Pyramids. He then proceeds to deſcribe the 
manner, in which the ſeveral parts were wrapped up; 
but this he has not done exactly: as moſt of theſe 


very parts had evidently never been opened, till we 


examined them: and were then found in a very dif- 
ferent ſtate from that i in which they are repreſented 


by him. 


This Mummy had been greatly injured, before it 


came into our hands; the head had been taken off 


from the body; and the wrappers, with which 


: they had been united, having been deſtroyed, the 
cavity of the thorax was found open towards the neck: 


and part of the upper cruſt, with the clavicles, hav- 
ing been alſo broken away, the heads of the ofa 
bumeri preſented themſelves covered with a thin 
coat of pitch. 
The — alſo had been broken off from the legs; 


and were fixed, by wires, to the end of the wooden 
caſe in which the Mummy lay. 


The outward painted covering, which reached from 


the upper part of the cheſt nearly to the bottom of 


the legs; had been removed and faſtened on again by a 


great number of ordinary nails, driven up to the head 
into the ſubſtance of the Mummy. This had moſt pro- 


bably been done by thoſe, who had orders ſome years 
ſince to repair it; and by this, and by the manner in 
which they had faſtened on the feet, they ſeem to 
have done their work in a moſt clumſy manner. 


B 2 This 


Cong Pun 


[4] 


This whole external covering of the fore part of the 


Mummy conſiſted of ſeveral folds of broad pieces of 


linnen cloth; made to adhere together by ſome viſcous 
matter, which had not yet loſt its property : and the 
whole had receivedan additional degree of ſtrength and 


ſubſtance from the coat of paint laid on. The figures, 


which were not entirely defaced, were ſo much of the 


lame kind with thoſe which the writers on this ſubject 
have deſcribed, as to make any account of them here 


needleſs: and, indeed, they were all ſo much injured, 


as to render a particular deſcription of them "_y 


difficult, if not impoſlible. 
There were not the leſt remains of hair or inte- 


guments, on any part of the head; ſome parts of the 


Kull were quite bare; particularly about the tempo- 
ral bones: which had the natural poliſh, and appeared 


in every reſpect like the bones of an ordinary ſkull. 
To other parts of the ſkull adhered ſeveral folds of 

pitched linnen ; which together were near half an inch 

in thickneſs: on removing them, they were found to 
have been in actual contact with the bone; fo that 
the integuments muſt have been taken away, before 
the wrappers were at firſt applied. 


The under jaw was loſt: and the ſuperior maxillary, 
ſphenoidal and ethmoidal bones were broken away; 


the foramen occipitale was ſtopped up with pitch, with 


which allo the inner part of the ſkull was lined; this 


ſeemed to have been poured in at the foramen, and 


made to apply to the ſeveral parts of the inſide of the 
ſkull, by turning the head in different directions; the 
wave of the melted pitch from ſuch motion appear- 


ing very plain. The inſide of the ſkull was in many 


places covered very thinly ; and, in ſome few, which 


the 


L413 
the fluid pitch had miſſed, it was quite bare. The 
pitch, which ſtopped up the foramen occipitale, had 


on it the impreſſion of one of the vertebræ of the 


neck ; and externally about the foramen adhered a 


conſiderable quantity of pitch. 

The outward painted covering being removed, 
nothing but linnen fillets were to be ſeen: which en- 
cloſed the whole Mummy. 

Theſe fillets were of different breadths; the greater 
part about an inch and a half, thoſe about the feet 
much broader : they were torn longitudinally ; thoſe 
few that had a ſelvage having it on one fide only; the 


_ uppermoſt fillets were of a degree of fineneſs nearly 


equal to what is now ſold in the ſhops for 25. 4d. 
per yard, under the name of long lawn; and were 
woven ſomething after the manner of Ruſſia-ſheet- 
ing : the fillets were of a brown colour, and in ſome 
meaſure rotten. Theſe outward fillets ſeemed to owe 


their colour to having been ſteeped in ſome gummy 


ſolution ; as the inner ones were in pitch. 

The fillets immediately under the painted covering 
lay in a tranſverſe direction; under theſe, which were 
many double, they lay oblique, diagonally from the 
ſhoulders to the za. Under theſe the fillets were 
broader, ſome nearly three inches; and lay longitu- 


dinally from the neck to the feet, and alſo from the 


ſhoulders down. the ſides; on which there was a re- 
markable thickneſs of theſe longitudinal fillets : un- 


der theſe they were again tranſverſe, and under theſe 
again oblique. 


The filiets in general externally did not adhere to 
each other ; but, though pieces of a conſiderable length 
could be taken off intire, yet (from the great age) 

= ſo 


[6] 
t tender was the texture of the cloth, that it was im- 
poſſible regularly to unroll them. 


Asthe outward fillets were removed, Won that next 


preſented themſelves had been evidently ſteeped in 
pitch, and were in general coarſer, in folds, and more 


irregularly laid on; as they were more diſtant from the 
ſurface. The inner filleting of all was ſo impreg- 


nated with pitch, as to form with it one hard _ 


brittle maſs; and had been burned nearly to a 
coal. On breaking this, it appeared in many hots 


as if filled with a white effloreſcence: like that ob- 
ſervable on the outſide of pyrites, which have been 


expoſed to the air. This effloreſcence however had 
nothing ſaline to the taſte; and did not diſſolve in wa- 


ter: but inſtantly diſappeared, on bringing it near 


enough to the fire to be ſlightly heated; and was ſolu- 


ble in ſpirit of wine. 


In the cavity of the abdomen we found ſeveral 
| ſmall pieces of bone, which had the appearance of 


dry oak, mixed with crumbled pitch ; under this was 
found more fold pitch, which adhered to the 
ſpine. 

After cutting away the maſs of cloth and pitch 
which covered the thorax; we found, the arms had 
been laid ſtrait down by the ſides of the cheſt, and the 
ulna and radius bent upwards, and laid with the 
hands acroſs upon the breaſt, the "we hand being 


uppermoſt. 
The bones of the fingers were loſt; but the me- 


tacarpal bones were Towns, broken off, and fallen 1 into 


the thorax. 


The filleting, which went round the upper part of 
the body, included the arms alſo; but they had evi- 


dently 


8 . ene 
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[7] 
dently been firſt wrapped ſeparately, then laid up in 
the poſition in which we — has, and the hol- 
lows which they formed filled up with pieces of 
pitched cloth. 

In the cavity of the thorax there was alſo a conſi- 
derable quantity of crumbled pitch and ſplinters of 
dry bone; and, as in the progreſs of this examination 
we continually found, that ſome of the bones did, 
as we laid them bare, ſeparate into ſuch ſplinters; it 
is very probable, that this appearance was owing to 
the Mummy's having been handled in a rough man- 
ner, and much ſhaken by the perſons who had dri- 

ven it full of nails, when they were to re- 
Pair the outſide of it. - 

On our firſt opening a way into the thorax, we 
imagined the ribs were deſtroyed ; but, upon a more 
accurate examination, they were found entire; but ſo 
bedded in the pitch, and ſo black, and burned into 
1 maſs, as to make it difficult to diſtinguiſh theſe 

different ſubſtances from each other. 

"The bones of the ſpine and of the pelvis were 
in the fame ſtate with the ribs; only rather more 
burned. 

There was a conſiderable thickneſs of hard ſolid 
pitch lining the cavity of the thorax ; this had been 
evidently liquified, and poured in; and retained that 
glofly appearance on its ſurface, which is obſerva- 
ble on pitch that is ſuffered to cool without being 
diftyrbed. 

On breaking through this-hard cruſt of pitch, to 
examine the vertebræ and the ribs, the pitch, which 
was under this cruſt and neareſt to the bones, was 
crumbly and ſoft; and, on being expoſed to the air, 
grew perfectly moiſt, in a very ſhort time. 

4 - The: 


[8] 
The lower extremities were wrapped ſeparately in 
fillets to nearly their natural ſize, and then bound 
together; the interſtices being rammed full of pitched 
rags. 

On cutting through the fillets on the thighs, the 
bones were found inveſted with a thin coat of 
pitch; and the filleting was bound immediately on 
this. 
The tibia and fibula of each leg were found alſo 
 wrappedin the fame manner; and the bones in actual 
contact with the pitch: excepting in one or two 
places, where the pitch was ſo very thin, that the cloth 
appeared to adhere to the bone itſelf. 
| The feet were filleted in the ſame manner; being 
firſt bound ſeparately, and then wrapped together. 
The filleting had been by ſome accident rubbed off the 
toes of the right foot; and the nail of the great toe 
was found perfect : the laſt j joints of the bones of the 
leſſer toes had been broken away; by which it ap- 

peared, that theſe bones had been penetrated and their 
cavities quite filled with pitch. The filleting about 
the heel had alſo been broken away, and the bones 
of the tarſus, and ſome of the metatarſal bones had 
fallen out and were loſt; leaving the remaining filleting 

like a kind of caſe. 
The fillets on the left foot were perfect; except on 
the heel, and where they had been divided from thoſe 
of the leg; a ſmall portion of the fende Achillis ad- 
hered to 3 os calcis; and ſome of the ligaments to 
the a/tragalus. 

On cutting into the fillets on the ſole of this foot, 
they were found to encloſe a bulbous root. The ap- 
pearance of this was very freſh ; and part of the thin 
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1 
ſhining ſkin came off with a flake of the dry brittle 
filleting, with which it had been bound down; it 
ſeemed to have been in contact with the fleſh: 
the baſe of the root lay towards the heel. [Vide 
Tas. I.] 

This diſcovery immediately brought to mind a 
paſſage in Proſper Alpinus *, and gave ſome ap- 
pearance of probability to a relation, which, as 
he himſelf infinuates, might give great reaſon to 
doubt his veracity. Speaking of the ſtone image 
of. a ſcarabæus, which was found in the breaſt of a 
Mu mmy he adds: Incredibile dictu, rami roriſma- 
& rini qui una cum idolo inventi fuerunt, folia uſque 
© adeo viridia et recentia viſa fuerunt, ut ed die & 
ce plantd decerpti et paſiti apparuerint.” 

The fillets were removed from this foot with great 
care ; they were much impregnated with pitch, ex- 
cepting about the toes ; where the ſeveral folds unit- 
ed into one maſs, being cut through, yielded to the 
knife like a very tough wax. The toes being care- 
fully laid bare, the nails were. found perfect upon 
them all; ſome of them retaining a reddiſh hue, as 
if they had been painted: the {kin alſo, and even the 
fine ſpiral lines on it, were ſtill very viſible on the un- 
der part of the great toe, and of the three next ad- 
joining toes. Where the ſkin of the toes was de- 
ſtroyed, there appeared a pitchy maſs, reſembling 
in form the fleſhy. ſubſtance; though ſomewhat 
ſhrunk from its original bulk. The natural form 
of the fleſth was preſerved alſo on the under part 
of the foot; near the baſes of the toes. On the 


% Proſper Alpinus rerum Ægyptiarum, &c; cum notis Veſlingii, 
17357 pag. 36. 
8 | 
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back of the toes appeared ſeveral of the extenſor 
tendons. 


The root juſt mentioned was bound to the' foot by 


the filleting that inveſted the metatarſal bones; no more 


of this filleting was cut away, than was juſt ſufficient 


to ſhew, without removing from its place, a ſubſtance 
which had been preſerved in ſo ordinary 2 
manner. 


On cutting away the fillets which covered the far- 


us, the bones adhered ſtrongly together; and were 
covered with hard pitch: with which they ſeemed 


thoroughly impregnated. 


On cutting away this outward pitch, there appeared 


very diſtinctly the tendons of the ' peroneus anticus 


and poſticus, the tendons of the extenſor digitorum 


longus, and the tendon of the tibialis anticus ; and be- 
ſides theſe a conſiderable portion of the ligaments of 
the farſus. 


On examining the caſe formed by the pitch and 
fillets, which had covered the right foot, and out of 


which the bones had been taken; there was a very 
plain mould left, in which there had been encloſed 
another root ſimilar to that'we diſcovered in the left 
foot; and in which ſome of the external ſhining ſkin of 


the root ſtill remained. 

During this whole examination, if we except 
what was diſcovered in the feet, there were not found 
the leſt remains of any of the ſoft parts. 

All the bones of the trunk were bedded in a maſs 
of pitch ; and thoſe of the limbs were covered with a 
thin coat of it, and then ſwathed in the fillets : which 
(as has been mentioned) in ſome placeswhere the 
pitch was very thin, ſeemed to adhere to the bone 
itſelf. 

The 


[ #1 } 


_ were found quite full of this ſubſtance : the me- 
tacarpal bones were ſo; as were the radii, and many 
others: the ribs, as Was before mentioned, were impreg- 
nated with it; and ſo burned, as to be with difficulty 
diſtinguiſhed from it: in which ſtate alſo, were the 
vertebræ and the bones of the pelvis. 

The pitch had alſo penetrated into the cellular part 
of the head of the thigh bone; the ſmall bones of the 
toes were quite full: but it had not entered into all 
the metatarſal bones. 

From experiment it has been found; that, bones 
and fleſh being boiled in common pitch, it will per- 


vade the ſubſtance and fill the cavities of the former: 
and the latter will be ſo impregnated with it, as to be 
reduced to an uniform black brittle maſs ; ; not in the 


leſt reſembling fleſh. 


This treatment however will not account for the 
ſtate, in which this Mummy was found; for, if the 
fleſh had not been previouſly removed, though its 
appearance would have been entirely changed, yet 


the filleting could never have been 1 in contact 
with the bones. 


From this laſt circumſtance it is 5 moſt likely that 
the body, excepting the feet, had been * as to a 
ſkeleton, before it was laid up; it is alſo pretty certain, 


that it muſt have been kept ſome time in boiling 


pitch; both before and after ſome of the layers of the 


innermoſt filleting were laid on. 


The feet ſeem to have been ſwathed, at leſt in part, 


before they were committed to the hot pitch: and 


this ſeems to have pervaded the bandages, the fleſh. 


and the bones. 


— 2 TY | It 


The cavities of many of the bones, on being bro- 
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It has been imagined, that the principal matter 
uſed by the Ægyptians for embalming was the af- 
phaltus ; but what we found was certainly a vegeta- 
ble production. The ſmell in burning was very un- 
like that of aſphaltus; nor did it reſemble that of 
the common pitch of the fir-tree: being rather 
aromatic, 

It was compared with a variety of refins and 
gum - reſins; but ſeemed not to reſemble any 
of them, excepting myrrh;. and that but very 
—__ J 

In all probability, it was not a ſimple ſubſtance; 
but might be a mixture of the reſinous productions 
of the country, with the pitch of that tree which they 
JJ — FL 
The AxaPap Ts Kedes of Herodotus *, and the 
Kedeae of Didbrus Siculus +, was moſt probably the 
tar of the cedar; it is the ſubſtance ſaid by theſe au- 
thors to be uſed for embalming ; Galen | mentions 
its power of preſerving bodies; and & Dzoſcorides calls 

it Nexps Gn. Pliny, ſpeakingof the cedar, ſays; that the 
tar was forced out of it by fire, and that in Syria it 
was called cedrium: cujus tanta vis eff, ut in 

Agypto || corpora hominum dt functorum eo perfuſa 

—_—_ 8 os 
Some branches of the cedar were procured from 

the phyſic garden at Chelſea; and, being treated in 

the manner deſcribed by Pliny, yielded tar and 
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* Herodot. Euterpe, pag. 119. ed. Gronov. 

+ Diodor. Sicul. lib. i. p.8 2. ed. Rhodomanni. 

+ Galen. de ſimpl. Med. Facult. lib. vii. cap. 16. 

$ Dioſcorides de mat. medic, lib i. cap. 105. pag. 56. 
.Francof, 1598, : Ps 


1 Plinii Hiſtor. lib xvi, cap. 11. page 382. ed. Dalecamp. _ 
pitch 


16.4 
pitch, which had no aromatic ſmell, and ſgemed 
in many reſpects fimilar to the produce of the 
fir-tree, There muſt undoubtedly therefore 
have been ſome other reſinous matter mixed with 
the cedrium. 8 

The pitch of this Mummy was carefully diſtilled; 
but gave no other produce, than what might be ex- 
pected from a reſinous body; the caput mortuum, 
when burned and elixated, yielded a fixed alkali; to 
this may be attributed the moiſture, which the pitch, 
that was in contact with the ſpine and thoſe other 
parts which were moſt burned, contracted on being 
broken and expoſed to the air; for this pitch had an 
alkaline taſte, and had been more than melted; hav- 
ing been burned to a caput mortuum. 
A great variety of experiments were made on this 
pitchy matter; the reſult of them all tended to prove, 
that it had not the leſt reſemblance to aſþbaltus; but 
was certainly a vegetable reſinous ſubſtance. 

Monſ. Rouelle, in the Memoirs of the Royal Aca- 
demy of Sciences for 17 50, has given us a very ela- 
borate and ingenious treatiſe on embalming: wherein 
he has chemically analyſed the pitch of ſix different 
Mummies. 1 55 t 

From his obſervations; from what Pietro della 
1 Valle, and Joannes Nardius + at the end of his edi- 
3 tion of Lucretius, have written on this head; from 


E * Viaggi di Pietro della Valle, Tom. 4. 

A + Lucretius Joannis Nardii de Funeribus Egyptiorum Ani- 

3 madverſio 50. p. 627. Theſe accounts of della Valle »nd Nar- 
dius are alſo to be met with in the 3d vol. of Athanaſ. Kircher's 
Ocdipus Ægygpt. 
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LE... 
what Dr. Middleton f obſerved in the Mummy 
which was opened at Cambridge; from the Me- 
moires of Count Caylus, in the 23d vol. of Acad. 


des Inſcript. et Belles Lettres; and from this preſent _ 
examination; it appears, that various methods of em- 


balming were practiſed among the Ægyptians; and 
that they uſed different materials for this purpoſe: and 
though Herodotus and Diodorus Siculus have giv- 


en us reaſon to expect to find the bodies in a much 
more perfect ſtate, than we ever do meet with 


them, yet, on the other hand, it is evident; from 
the foot of this Mummy which we examined, 
and from the account Monſ. Rowells and Count 


Caylus have given us in the above mentioned 
Memoires; that all the fleſhy parts were not always 
previouſly deſtroyed. 1 


t Middleton's works, vol. 4. Germana quædam Antiquita- 


tis monumenta. 
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Il. The Sequel of the Caſe of Mr. Butler, 


of Moſcow, Printed in Philoſophical 
Tranſactions, Vol. L. p. 19. Communi- 
ated by Mr. Henry Baker, F. R. 5. 


Read Jan. 19, TN the year 1757 I had the honour to 

1704 communicate to this Royal Society, 
from Dr. James Mounſey, F. R. S. late Privy-coun- 
cellor and chief Phyſician to the Empreſs of Ruſſia, 
the very extraordinary caſe of Mr. Butler, a paper- 


ſtainer at Moſcow, who, on mixing verdegris and 


falſe-gold leaf with aqua fortis, by way of ex- 


periment, for the production of colours, and ſtirring 
the mixture with a ſmall pair of ſciſſars, was ſoon 


after affected with a burning pain, firſt in one finger, 
then in his whole hand; afterwards in the other 


hand: in his legs, toes, ſhoulders, back, belly, 


forehead, eyes, and by turns in every part of his 
body, ſhooting from place to place, like flaſhes of 


lightning, as he termed it. He complained likewiſe of 


great anxiety and pain at the pit of the ſtomach, as if 


a burning iron was laid on it, with many other dan- 
gerous and uncommon ſymptoms, which in about ten 


days abated, and after a time ſeemed intirely gone: 
for the particulars whereof, and the manner in which 
he was treated by Dr. Mounſey, I muſt refer to the 
account printed in the 5oth Vol. of the Philoſophical 
Tranſactions, p. 19. 2 Dn, . 
Thus much being neceſſarily premiſed, I now take 
the liberty to lay before you a letter to me from Dr. 
5 Mounſey, 


Der . q * 
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[16] 
Mounſey, with a farther account of the caſe of this 
ſame Mr. Butler. 


Dr. Mounſey's Letter to Mr. Baker. 
Dumfries, Mar. 4th, 1763: 
Dear Sir, TE, 5 
J AM aſhamed that I have dit ſo long per- 


forming my promiſe to ſend you the ſequel of 


Mr. Butler's caſe, which you thought would be very 
agreeable to the Royal Society: but I partly waited 
to ſee if any thing farther remarkable would follow, 
and alſo I was for a long time after that ſo hurried 
with affairs, that I ſcarce had a moment to myſelf. 
I remember you wrote me word, that the Society 


does not much attend to theory and conjecture; ſo I 
ſhall omit to give my opinion of cauſes and their way 


of operating, and only ſend a ſimple narration of 
facts, in the fame order they happened, extracted 
from my notes taken upon this occaſion. 


In my former account of Mr. Butler's caſe, it is 


ſaid, that he had recovered his perfect health and 
ſtrength: yet after that he was often ſubject to ail- 


ments of the nervous kind, and became ſenſibly 
affected not only by the ſmell of paints, but even the 
handling of ſome kinds of metallic inodorous bodies 


gave him anxiety, tremor, TantIngR, and many other 
uneaſy ſymptoms. 

The handling of verdegris, vitriol, and the like, 
threw him into theſe diſorders ; and be aſſured me, 


that the handling copper or iron had the ſame effect 


On 


1 


finger of his right hand, and rubbed them on grey 
paper to try the colours. He then put them away, 
and thought nothing more of the matter, drank tea, 


FP O57 
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on him. — I often heard his complaints; but, as 1 


deemed them imaginary, or ſenſations raiſed by the 


apprehenſion, I oftentimes only ſtrove to undeceive 
his fancy. However, I began to ſee, by ſome 


accidents, that there was more reality than I had be- 


lieved, and that his firſt accident had left a diſpoſition 
of the body ſuſceptible to ſuch impreſſions. 8 
One day having got home a box of Ceruſſa, he took 
out ſome lumps to examine the quality, and handled 
them without the leaſt ſuſpicion of harm; but in a 


few hours after this he was taken with anxiety, pal- 
pitation of the heart, and a ſenſe of trembling and 


weakneſs of the whole body. He. was obliged. to 
go to bed: he took ſome ſpirit of Hartſhorn, ſweated 


moſt plentifully, and next day was recovered. Many 
things of this fort ha 


ppened to him : but I ſhall only 


give you an account of the moſt extraordi 


Mr. Butler ſtill wanting to make experiments, but 
not daring to meddle with the operations himſelf, 


directed his wife to make ſome compoſitions of blue 
vitriol, alum, quick-lime, burnt alabaſter, and 
things of this kind. They were boiled in fix ſeveral 


pots, then let ſtand ſome time, and the thin or watry 
part poured off. She brought theſe pots to her huſ- 


| band to look at: He was fond to try the colours him- 
ſelf, and, without any apprehenſion, he took ſome 


of thoſe precipitations out of each pot, withthe middle 


and was very well till about three hours thereafter. 
Then he began to be uneaſy, and found pain in his 
Vor. LIV. I | arms, 


nee inary attack 
which happened to him June 26th, 17 58. £ 
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arms, and eſpecially in his right hand; he became 
ſick at ſtamach, and felt a —— over his whole 
He ſtrove to get the better of this attack, and, 
. OF ſlowly about for ſome time, but turned pale 
faint, and fell down. He ſoon recovered again, and, 
ſtill thinking to maſter the illneſs, drank two or three 
glaſſes of wine, which he vomited up again. This 
began at noon, and at fix in the evening I found him 
in bed fri ichted and ſweating. His pulſe was then 
regular but 3 : he was fack at ſtomach, with 8 
I ordered him fore ſaline draughts, and plenty of 
thin warm liquors. In the night he fleeped but in- | 
differently: his complaints were * continual, but res - 
turned by fats, with ſtretching s of the limbs, tremor, 'I 
and ſtarting of the tendons, over the whole body, and 3 
when he began to lumber he was diſturbed with — 
frightful dreams of fire. 3 

27th, Early in the morning he Ae many —_ 
ſmall purple ſpots on his hands. I found them juſt 4 
like purple petechiæ: the moſt on his right _ and 3 
perceprible through the thick kin of — lm of that 
hand. . There were alſo ſome on the a 0 arm and 
legs, and ſome of a deeper colour on the thighs, but 
very few on the reſt of the body. As his pulſe was 
now grown quicker, I ſuſpected "bis to be a petechial 
fever: but there being no fevers of that kind then in 
town, and beſides, as I could nat; reconcile the other 
circumſtances, 1 remained. undetermined and much 
perplexed by all theſe appearances. About four in the 
afternoon he was again ſeized with. great anxiety, and 
pricking burning pains in the feet: the toes were extra- 
ordinary red, and he had frequent ſtretehings. Dau 

went almoſt of in a few ox. Fe _ 
28th, 


19 
_ 28th, He was not ſo much troubled with the fre- 


and the ſpots kept out with itching, 
.2gth, He was much the ſame as yeſterday, only 
more cheerful in the intervals, and the ſpots appeared 


fewer. He got frequently out of bed and walked in 
the room. 


Zoth, The attacks cortrtind mack ſeldomer, and 


he would not keep in bed, but walked a great deal 


about the room, though his pulſe was ſtill feveriſh, 


Many of the ſpots difappeared: moſt were grown pale, 
and fome of a dun hue: Thoſe on the palm of the 


right hand were almoſt gone. — He faid, the ſpots 


grew always fairer every time the fits returned, and 
then he feltpricking pain with great heat, eſpe ecially 
on the inſides of his arms and legs, and in is feet 
and toes. 3 


uly 1ſt, I found bim walkin ng about the room, 
his pulſe ill quick. Laſt night he 


He took a laxative, which operated v 


2d, Laſt night he got pretty woods reſt, but this 


morning the prickling and tremorous ſenſation over 
the whole body returned, but did not laſt long. He 


afterwards got up, walked about, and looked after 
his buſineſs. The ſpots were moſtly gone. He ob- 


ſerved, that the pricking pains in his arms and legs, 


and in alarge ſpot on his back (which troubled him, 
in all his former accidents) came now only in the fore- 
noons, and then almoſt ceaſed for the reſt of the 


day. 
za, Every thing much the ſame, but the attacks 
were lighter. | 

D 2 — 


t returns of his complaints: his pulſe was 1 


had been pretty 
eaſy and free. The f ts _—_ pale and . —— 
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[ 20 ] 
Ach, Very little difference; only now and then he 
was troubled with a glowing painful ſenſation im- 


mediatly under the ſkin, ſometimes inone part of 
the body, ſometimes in another, a ſpot about the dis 
neſs of a crown piece. 
5th, much the ſame, 
ich The attacks ſlighter, with the ſame feelings. 
BD Very little change, but rather better. 
151 I was moſtly an obſervator; and, not being 
forced by an abſolute neceſſity, I did not chuſe to load 
him, at an uncertainty, with many drugs. I had 


given him little more than abſorbent nitrous pow- 


ders: but now, as he had no fever, but was rather 
lax and weak, and his nervous ſyſtem affected, I 
thought I might begin to give him things more pow- 
erful, and therefore ordered as follows: 


B. Erne. Contic. Peruvian. drach. ij 3 


— — Aurantior. 
Gum. Ammoniac. 
— Myrrh. ana drach. j 
Sal. Martis drach. ſs. 
Syrup. Cortic. Aurant. q. ſ. . Pillulz Gngule 


gran. iv. deaur. ig. Capeat I mane et veſperi v 


Pillulas. 


Here, in preſeribing, I had attention to the anti- 


pathy nature had ſhewn to iron, therefore took care 
the quantity in each doſe ſhould be very ſmall, the 
Sal martis ſcarcely making two grains. 


3th, He took a doſe this night, was very reſtleſs, 


and greatly affected with all the former ſymptoms. 


gth, He ſaid, he felt this medicine ſtruggling with. 


the diſtemper within him; ſo ſwallowed, though with 


great 
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[ 2x ] 
reat reluctance, another doſe early in the morning. 
leſs than three hours he was again taken very ill, 
with. anxiety, a ſenſe of trembling over the whole 
body, and as if prickling ſparks were flying out every 
where. — When I came to him, he begged me to 
change this medicine, and ſaidit was like to have killed 
him. Having heard all his complaints, I made the 
pills be put away, and promiſed he ſhould have no 
more of them: but his fear and averſion were fo 
great, that the moment I was gone he ordered the 
box to be taken out of the houſe and thrown: 
quite away. 
_ Toth, Hepaſſed this night tolerably, and found TOY 
ſelf much better in the morning: but the complaints 
came by turns as before. 

From this till the 2oth, I gave him ſundry me- 
dicines, but with little more effect than to eaſe him 
no and then: for the complaints always returned 
again in different manners and at uncertain times: but 
nothing extraordinary happened. 
On the 20th, I gave him a doſe of Epſom ſalt, 
which he had. been uſed to take: it purged very well; 
but, immediately on. its leaving off to work, his body. 
' ſtruck out with great numbers of ſmall red ſpots, 
without other inconvenience except a little extraordi- 
nary heat in the ſkin. 

21ſt, The ſpots were almoſt gone, and he found 
himſelf more cool and eaſy than before. 

2d, He took another doſe, and the ſpots returned 
in the ſame way more than the firſt day: he found 
alſo. the fame relief. After this he took more doſes 
of the ſame falt, always intermitting a day or two. 
The ſpots returned, but every time fewer appeared; 
and at laſt 1 none appeared on taking theſe ſalts. 


The 


[22] 
This ſal catharticum amarum came from England; 
and whether ſome vitriolic acid had been uſed in 
making it, I do not know; but it 1s my there 
had. 

From the felt of Auguſt he took no medicines 
the attacks were grown much leis frequent and ſighter: 
only he often felt in the night time like the ſtroke of 
an electrified body. 


Auguſt 13. He was awaked this night by pain, as 


if burning irons had been clapped * the inſides of 
his legs, with anxiety and a ſenſe of tremor over 


the whole body. I was ſent for, but his complaints 
were greatly diminiſhed before I came, I-found his 


pulſe very quick, irregular and ſmall: but I could 
find no new cauſe for the return of his complaints. 
He had after this ſome ſmaller attacks: but in the 


night of the 23d he was ſeized with a violent fit of 


the fame ſort, with ſtretchings, and as if prickling 
ſparks were flying continually out of the ſkin. He 
had palpitation of the heart, and complained'of the 


want of breath: his left fide turned cold, and his 


right fide grew hotter. When I came he was 


better, but the pulſe ſtill very ſmall, frequent and 


inordinate. 
24th, He was again attacked in the ſame manner 


in the night time, and it alſo went off in the ſame 
manner: but he now grew feveriſh and. kept his bed 


ſome days. 


By the word ftretchings I mean the Aretching: if 


his body and limbs by a ſlow and gentle convulſion 


of the extenſor muſcles; for in all the attacks J never 


obſerved the flexores any way affected. — His feel 


ings were frequently ſo odd that, he ſaid, he could 
not deſcribe them. He often felt as if his left ſide, 


from 
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from his head to his waſte was empty, and that 


millions of fmall bodies were drove up and down 
with great velocity: which he likened to the ſhaking 
of peas in #bladder.* 


I tryed many kinds of remedies to rid him of this 
diſorder. He found often relief from them, but the 
ailments returned-again. The remedy I found the 


moſt effectual was my putting him on a milk diet, and 


making him drive hard on a cart every day, forenoon 
and afternoon, which he continued to do for ſeveral 
weeks. His complaints all decreaſed; and, when he 


Was threatened with an attack, a few drops of ſpirits 
of - hartſhorn and lavendar, or the like, were now 


of fervice.to him, which formerly had no effect. In 
ſhort; I gave him = animal Toes and he rope his 
health pr r 

The "irs year 
often 


theſe bodies. When 1 left Ruſſia, he was very well; 


and I have lately heard by a letter that he continues ſo; 5 Y 
and I believe — ſame circumſpection about 
pans and n as * 
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afterthi be was — fearful; and 
, of what appeared to me {mall 
things, but by little and little he got the better of 
theſe alſo. Tho 


ugh he always continued to avoid 
handling metals, minerals, or things painted with 
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III. The Deſeription far a neu 2. fafe Gu 
which has four different Powers; inven ented 


by Mr. n Ferguſon, t . K. S. 


Read Jan. 19, HE common crane. EY only of 
1704 a large wheel and axle; and is 
rope, by which — are dravvn up from thips, winds 
or coils round the axle, as it is turned by men walk- - 
ing in the wheel. But, as theſe engines have nothing 
to ſtop the weight from running down, if any of 
the men happen to trip or fall in the wheel; the 
weight deſcends, and turns the wheel rapidly back- 
ward, and toſſes the men violently:about within it; 
which has produced melancholy inſtances, not only 
of limbs broke, but even of lives loſt, by this ill 
judged conſtruction of cranes. And beſides, they 
have but one power for all ſorts of weights O that, 
they generally ſpend as much time in raiſing a mall 
weight as railing a great onde. gal 
Theſe dangers and imperfections made me think 
of a method of remedying them. And for that 
purpoſe, I have contrived a crane with a proper. ſtop 
to prevent the danger, and with different: powers 
ſuited to different weights; ſo that there might be 
as little loſs of time as poſſible: and alſo, that when 


heavy goods are let down into ſhips, the deſcent may 
be regular and deliberate, 


This crane has four different powers and, I be- 
lieve, it might be built in a room eight feet in width; 


the gib being placed on the outſide of the room. 
Three 
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[as] 
Three trundles, with different numbers of ſtaves, 


are applied to the cogs of a horizontal wheel with an 
upright axle; and the rope, which draws up the goods, 


coils round the axle. The wheel has 96 cogs, the 


largeſt trundle 24 ſtaves, the next largeſt 12, and 
the ſmalleſt has 6. So that the largeſt trundle makes 


4 revolutions for one revolution of the wheel and 


it's axle, the next largeſt makes 8, and the ſmalleſt 


makes 16. A winch is occaſionally put upon the 


axis of either of theſe trundles for turning it; the 


trundle being uſed that gives a power beſt ſuited to 


the weight : and the handle of the winch deſcribes a 


Circle, in every revolution, equal to twice the circum- 
ference of the axle of the wheel. So that the 


length of the winch doubles the power gained by 


the revolutions of each trundle. 


As the advantage gained by any machine or engine 


| whatever, is in direct proportion of the velocity of 
the power to the velocity of the weight ; the powers 


of this crane are eafily eſtimated; and are as fol- 
lows. 335500 


If the largeſt trundle be turned by the winch, it 


will make four revolutions for one revolution of the 


great axle on which the rope coils in drawing up the 


weight: and as the length of the winch is double 
the ſemidiameter of the axle, the power gained will 


be as eight to one: that is, a man will be able to raiſe 
eight times as much weight by means of the engine, 
as he could do by his natural ſtrength without it; al- 


lowance being made for friction. 
If the weight be too great for this power to raiſe, 
the ſecond trundle may be turned by the winch, 


which will turn the wheel and axle twice as ſlow as 
Vol. LIV. 
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[ 26 ] 
the largeſt trundle did; becauſe it makes twice as 
many revolutions for one revolution of the wheel and 
it's axle :. and then the power gained will be as fix- 
teen to one, becauſe the velocity of the power will 
be fixteen times as great as the velocity of the weight. 
If the weight be too great for this power to raiſe 
(which we ſtill ſuppoſe to be exerted by one man) the 
winch may be put upon the axis of the third (or 
ſmalleſt) trundle, and then, in turning the winch, 
the power gained will be as thirty-two to one. 


But if the weight ſhould be too great, even for this 


power to raiſe, the power may be doubled by draw- 
ing up the weight by a double rope, going under a 
pulley in the moveable block which is hooked to the 
weight, below the arm of the gib; for then, the 
power will be as ſixty-four to one. If the block has 
two pullies, and the rope be twice doubled below 
them, the power will be as 128 to one: and fo on, 


proportion. 33 
Whilſt the weight is drawing up, the racch- teeth 
of a wheel ſlip round below a catch or click that falls 
ſucceſſively into them; and ſo hinders the crane from 


turning backward, and detains the weight in any part 


of it's aſcent, if the worker ſhould happen acciden- 
tally to quit his hold of the winch ; or chooſe to reſt 


himſelf before the weight is quite drawn up. The 


catch, in this crane, is conſtructed much in the ſame 


way as in the great crane at Briſtol, invented by the 


late Mr. Padmore, of that city. 

In order to let down a weight, the man who works 
the crane pulls down one end of a lever of the ſe- 
cond kind, which lifts the catch out of the ratchet- 

5 | wheel, 


by adding more pullies, according to any required 
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teeth of which the catch O falls. P is the lever, 
from which goes a rope QQ over a pulley R, to the 


Fe ] 


wheel, and gives the wei 


oht liberty to deſcend. But 


if the deſcent be too quick, he pulls the lever a little 
farther down, ſo as to make it rub againſt the round 
edge of a wheel, by which means he lets the weight 


go down as {lowly as he pleaſes; and, by pulling a 
little harder, he can ſtop the weight, if needful, in 
any part of it's deſcent. If he accidentally quits his 


hold of the lever, the catch immediately falls, and 


ſtops the whole machine: 


oreat wheel, and B it's axle on which the rope C 
coiis. This rope goes over a pulley D in the arm 
of the gib E, and is hooked to the weight F for 


drawing it up. G is the winch, H the largeſt trun- 
dle, I the next largeſt, and K is the axis of the 


ſmalleſt trundle, which is Tuppoſed to be hid from 
view by the upright ſupporter L. M is a trundle, 
which is turned by the great wheel; and on the axis 
of this trundle is Hxt the ratchet wheel N, into the 


catch ; the end of the rope being fixed into the lever 


and catch. S is an elaſtic bar of wood, of which, 


one end is ſcrewed to the floor; and from the other 


end (out of ſight in the figure) goes a rope to the 


farther end of the lever, beyond the pin or axis on 


which it turns in the upright ſupporter T. The uſe 


of this bar is to keep up the lever from. rubbing 
againſt the edge of the wheel U, and to let the catch 
keep in the teeth of the ratchet-wheel. But, when 
the end P of the lever is pulled down, it lifts the 


catch out of the ratchet wheel by means of the rope 


QQ, and gives the weight F liberty to deſcend : 
= but 


In the figure of this crane [TAB. I.] A is the 
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but if the lever be pulled a little farther down than 
what is ſufficient to lift the catch out of the teeth of 
the wheel, it will rub againſt the edge of the wheel 
V, and thereby hinder the too quick deſcent of the 
weight; and will quite ſtop the weight if pulled hard. 
And if the man ſhould happen inadvertently to let 
go the lever, the elaſtic bar will pull it ſuddenly up, 
and the catch will fall down into the wheel, and ſtop 
the machine. 5 TED 

WW are two upright rollers, above the axis or 
upper gudgeon of the gib E: their uſe is to let the 
rope bend upon them, as the gib is turned to either 
ſide, in order to bring the weight over the place to 
which it is intended to be let down. 

N. B. The rollers ought to be fo placed, that if 
the great rope were ſtretched cloſe by their outermoſt 
ſides, the half thickneſs of the rope may be perpen- 
dicularly over the center of the upper gudgeon of 
the gib. For then, and in no other poſition of the 
rollers, the length of the rope between the pulley in 
the gib and the axle of the great wheel will be al- 
ways the ſame, in all poſitions of the gib; and the 
gib will remain in any poſition to waich it is turned. 

When either of the trundles is not uſed in work- 
ing the crane, it may be drawn oft from the wheel, 
after the pin near the axis of the trundle is drawn 
out, and the thick piece of wood is raiſed up a little, 
behind the outward ſupporter of the axis of the trun- 
dle. But this is not material: for, as the trundle has 
no friction on its axis but what is occaſioned by its 
own weight, it will be turned by the wheel without 
any ſenſible reſiſtance in working the crane. 
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Iv. 7 f 30 M. oon's Diftance ond Parillar: : 


A Letter to Andrew Reid, E/q:; from P. 
Murdoch, D. D. and F. R. S. 12 Nov. 


75 8. 


1 . 


| Read Jan. 26, J Have at your deſire wrote out what I 


. was mentioning to you in our laſt con- 
verſation; of an eaſy rule for determining the Moon's 


- 


diſtance, from the received theory of central forces: 


which I wiſh may merit your approbation : it will at 


leaſt ſerve as a teſtimony of the eſteem and regard 


with which I am, &c, 


I 
Sir Iſaac Newton inveſtigated the law of gravitation, 


in the duplicate ratio of the diſtance of the central 


body inverſely, from the following data. 
1. The length of a ſimple pendulum which vi- 


brates in one ſecond of time, gave him, by Huygens 


theorem, a determinate meaſure of the force of gravi- 
at the place of obſervation. And, by his own 
theory, he could thence infer the like meaſure for 
any other place, of a given latitude ®, 
2. The Earth's ſemidiameter was computed from 


the Abbe Picard's meaſure of a degree of the terreſtrial 
meridian. 


'® See one of the Eſſays prefixed to Buſching s Geography. 
z. The 
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_ fine. 
the Earth, being increaſed as the ſquare of that diſ- 
tance 1s diminiſhed, would, at the Earth's ſurface, be 
of the ſame quantity as that of falling bodies is (by 


the experiment of the pendulum) actually found 
to be. | a Sor 


— 
—— * ai 
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3. The Moon's parallax, as determined by the 


moſt ſkilful aſtronomers, gave him the Moon's diſtance 


in ſemidiameters of the Earth. 

4. The time of a periodical month gave him the 
ratio of the verſed fine of the arc of the Moon's orbit 
which ſhe deſcribes in one ſecond, to the radius. 

And from theſe his concluſion was; that the gra- 


vitation at the Earth's ſurface, being diminiſhed as the 
ſquare of the diſtance from the Earth's centre increaſes, 


would, at the diſtance of the Moon, produce a fall 
from reſt, in one ſecond, preciſely equal to that verſed 
Or, that the gravitation of the Moon toward 


H. 


But the law of gravitation, thus deduced, being 
found to hold univerſally, and reciprocally, amongſt 


all the great bodies of our ſyſtem, ſo that even the 
minute anomalies of their motions are explained from 


it; we may now aſſume it as given, and make the 


Moon's diſtance the quantity ſought. 


Thus, writing F for the number of feet which à 
body falling from reſt, deſcribes, in vacuo, at the 
equator, in one ſecond, V for the verſed ſine of the 
arc of the moon's orbit deſcribed in the ſame time, 


to the radins unity, D for the ſemidiameter of the 


equator in feet, and the ratio of the diſtance of the 
centers of the earth and Moon, to the ſemidiameter 


of 
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of the earth, that of X to 1: We ſhall have, by 
the general law, the Moon's fall in 1'”, equal to 
* ; but the ſame fall is equal to V xD x X; whence 
X = TH and X —= Vow is the diſtance ſought, 
in ſemidiameters of the equator. 

Now a ſimple pendulum which beats ſeconds, mea- 
ſaring, at London, 39.126 inches; if the uſual al- 
lowance is made for the weight of the air, and for 
the Newtonian figure of the Earth , the weight 

() taken off by the centrifugal force being like- 
wile reſtored, a ſecond-pendulum at the equator would 
be 39.154 inches long. And, by Huygens'- rule, 
half this length is to the initial fall in one ſecord, in 
the duplicate ratio of the diameter of a circle to its 
circumference: that fall therefore, at the equator, 
and in vacuo, is 16.10185 feet; the logarithm of 
which number is 1.2068045 = log. F. 
The 7o7ſes in a degree of the equator, or, which 
is the ſame, in a degree of the meridian at lat. 543, 

being nearly 57200, the logarithm of the number. 
of feet. Engliſh in the ſemidiameter of the equator, 


that is log. D will be nearly — — #7.3211900,, 
And the log. verſed fine of the Moon's | 
arc in 1“, being — — — 


12. 5492882, 


— | 


— 5.870482 : 
taken from log. F, leaves + 5. 3363863, a third of 


which is 1.787954, the logarithm of X. =. 
60,08906 ſemidiameters of the equator. . 


c 


*  Sce. the Eſſay quoted above. 8 
And 


32 1 
And the arithmetical complement of this laſt ] 


rithm, which is —2.22 12046, is the log. tangent of 


the Moon's mean horizontal parallax at the equator ; 
which therefore, is 57 120 . 


III. 
Such would be the diſtance of the Earth's and 


Moon's centers, were the Earth immoveable: but it 
is ſomewhat increaſed by their revolution round their 
common centre of gravity. 
Writing x +1 for that diſtance, divided by the 
centre of gravity in the ratio of x to 1; imagine a 
_ ſphere of the ſame dimenſions as our earth, placed 
at that centre, to exert the ſame attractive force on 
the Moon as our Earth actually does, the periodic 
time remaining unaltered : then muſt the denfity of 


this ſphere be diminiſhed in the ratio of x* to x+1}, 

that its nearer diſtance from the Moon may be com- 
penſated by the defect of denſity and attractive force. 
If now an inhabitant of the fictitious earth were ſup- 
poſed to compute its diftance from the Moon, in 
the manner juſt now ſhewn; the quantities V and 
D would be the fame as in the former calculation; 
but his F would be to our F, as x* to *+ 1 and 
thence, his x would be to our X as ** to *I, E 


— 2 N 


that „ = =— 4 C2 © ® 


This is the diſtance from the fictitious Earth, or 
from the common centre of gravity; but (T) the 


| 24 1. 
diſtance from our Earth, is — N — 2 x X, greater, 


2 Ma as 
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as Was ſuppoſed, in the ratio of x-+1-to x; that is, 


N xx Nux. 


" x+1] 
Sir Iſaac Newton, from the phenomena of the tides, 


eſtimated the ratio of x ＋ 1 to x to be that of 
noe to 39.788. In that caſe, the cubic root of 


== will have for its logarithm 0.0035934 3 which 


added to 1.7787954, the Jogarithm of X computed 
for an immoveable earth, gives 1.7823888, the lo- 


garithm of 60. 5883 ſemidiameters of the equator. 
And the Moon's Horizontal — fot this — 


"= 56. 44 0%. a 


= 
* "% 
TY 
4 4 4 


On the other hand, if we had obſervations of the 
Moon's parallax (and diſtance) which could be 
reckoned exact enough for the purpoſe, we might 
thence determine the ratio of x to I, that is, the ra- 


tio of the « of matter in the Earth and 
Moon. | 


For having LG VF, an and T likewiſe 
T being given from obfprvation , and X computed as 
above; it is maniteſt that the ratio of & 1-1 to x, 
and, by diviſion, that of x to 1, or of the maſs of 
the earth to that of the Moon, is given. 

For example, if it ſhould be concluded from good 
obſervations, that T, the Moon's mean diſtance, is 
60 ſemidiameters of the equator ; for the-logarithm 
of this diſtance, which is 1 7817554. take the lo- 


garithm of X, or 1.77879 54, thrice the remainder 
Vor. LIV. 7 75 F ; will 


>. TR las 
will be 0.00888, the logarithm of —— 221. .02066; 


and the maſſes of the Earth and Moon would, on 
this ſuppoſition, be as 48. 4027 to 1. 

In all this, a ſmall variation from the law of at- 
traction, ariſing from the ſpheroid- figure of the earth, 
is neglected as inconſiderable; which it will be found 
to be by whoever takes the trouble to compute its 

quantity and effects. 
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= - F and D were taken of their juſt quan- 
dies, the Moon's horizontal parallax for an immove- 
able Earth being, at the equator, 57' 1227”, is a limit 
which the true mean parallax cannot exceed: and 
the correſpondent diſtance 60.08900 is a limit which . 
the diſtance cannot fall ſhort of: both being com- i 
puted upon the ſuppoſition that & I x, or that | 
the matter of the Moon is as nothing in compariſon 
of the Earth. Nor can the parallax and diſtance be 
ſuppoſed to lye very near theſe limits, without leav- 
ing too little attractive force 1 in the Moon to raiſe the 
tides. 
2. If the Moon's mean apparent ſemidiameter is 
15' 38%, and the diſtance of the centers 60.5883 
ſemidiameters of the equator, according to Sir Iſaac's 
eſtimate of the maſſes; the ſemidiameter of the 2 
Moon will be 0.27 5601 parts of the ſemidiameter ; 
of the equator, or . 2763 of a mean ſemidiameter of 
the Earth. And the magnitudes of the Moon and 
Earth being as the cubes of their ſemidiameters, if 
the inverſe ratio of their magnitudes is joined to the 


5 direct 


* 
hs 
7 2 


Earth's attractive force on the 
and to the Moon's force on the Earth as 40.788 times 


the earth) 215 of gravity, ſuſpended by the centri- 
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direct ratio of their maſſes (1 to 39.788) the fum 


will be the ratio of their denſities, that of 1.19143 
to 1, a little leſs than 6 to 5. oe 8 


3. Suppoſing ſtill the fame ſemidiameter of the 
orbit as before, the force of 8 will be to the 
floon as 3670.94 to 1, 


that number, or 149730.4, to . 
Again, the force of the Moon upon that ſurface 
of the ocean to which ſhe is vertical, being to her 


force on the Earth's centre, as the ſquare of 60.5883 


to that of 59.5883; and the difference of theſe 
ſquares being to the latter as 1 to 29.54623, this 
difference of the forces will ſupport the weight of 
one 4423968th part of the water at the vertex. 
And, becauſe the Earth's ſemidiameter is ſmall in 


compariſon to the Moon's diſtance, the like differences 


of force will decreaſe from the ſurface to the centre, 
nearly in an arithmetical progreſſion, as the weight 
of the- water does; making the caſe analogous to the 


diminution of gravity by centrifugal force. 


But it is likewiſe eaſily ſhewn, that half this quan- 
tity of lunar force exerts itſelf to depreſs the waters 
all around at the diſtance of go degrees from the 


vertex; :3 therefore of the former fraction, that is one 
2949312 part of the force of gravity, will be the to- 


tal cauſe of the difference in heigth of the flogdand 
ebb, in an open and boundleſs ocean. 
Say therefore, if (in determining the figure of 


fugal force, gave, for the difference of diameters , 
what will one 2949312 part give? and the anſwer, 
in feet, will be 8.887. i 

—— 4. In 


364 


1. In like manner, if we take 8”7 for the Sun's 
parallax and, thence, his diſtance from the Earth 

3468,6 ſemidiameters of the equator, we ſhall find 
that his aubale force to produce a' difference of Flood 
and Ebb, is to his force at the Earth's centre, as 1 to 
78233. But the Son's diſtance being to the radius 


of the Moon's orbit as 387.3453 5 to unity, this laſt 
force will be to that of the Earth on the Moon, Wn 
387, 34535 to 178. 7234 (by cor. 2. prop. princip. I.) 
And the Earth's force on the Moon is to gravity as 1 
to the ſquare of 60.5883; whence, adding theſe 
ratios, the Sun's force to move the ſea will be to the 
force of gravity as the fraction whoſe logarithm is 
—8, 1778026 to 1; or gravity is to that force as 
1 324944 5 to unity. And therefore, by the ſame 
analogy as above, we find the difference of Flow and 
Ebb, from the Sun alone, to be 1.97824 3 ; one foot 
122 inches. : 
5 The ſolar force therefore, in raiſing the 1 
to the lunar, as 1 to 4.4924, in a ratio ſomewhat leſs 
than that computed by Sir Iſaac. The ratio likewiſe 
of the ſum of the forces to their difference is but 
7.869 to LY inſtead of 9 to 5, which he aſſumes 
from comparing the ſpring and neap-tides at Briſtol. 
And it js indeed ſurprizing, how he could, from that 
datum, arrive at conclufions ſo near the truth. as his 
very probably are. He tells us he uſed the ratio of 
9 to 5, only till a more certain could be procured, 
And therefore the foreign mathematicians, who have 
cenſured him on that head, and on ſome other articles 
of this doctrine, might have ſpared their reflexions ; 
at leaſt till they could ſhew that their own deductions 
were more agrecable to nature and obſervation. 
6, Unity 


(6871 


6. Unity repreſenting the force of gravity, d the 
Sun's diſtance, the Earth's force on the Sun will be z, 
or the fraction whoſe. logarithm is — 9.2 5902 1.8. 
And the ſolar force on the Earth is (from the num- 
ders in remark 4) to the force of gravity as 1 to 
1673.1: whence the attractive forces (and maſſes) 
of the Sun and Earth will be as 32 5 172, 3 to 1. Add 
to this the inverſe ratio of their magnitudes, collected 
from the Sun's mean apparent ſemidiameter 167.6“, 
and the parallax 8 “/f; and the denfity of the Sun will 
be to that of the Earth, as 1 to 4.068. Ro 
All this upon the ſuppoſition that the maſſes of the 
Earth and Moon are- as 39.788 and 1. Hereafter, 
when the Moon's diſtance ſhall be more certainly 
known, that element may be corrected, and the ope- 
rations En. TID os 
As to the Sun's parallax 8” +, it cannot be much 
affected by any future determination of the Moon's 
diſtance. Nor is it here aſſumed of that quantity, at 
random; but from a theorem deduced from the eſta- 
bliſhed principles. I am, however, too diffident of 
myſelf to communicate it at preſent : becauſe, altho' 
it agrees very well with Mr. Short's concluſion from 
the Tranfit of Venus, it differs conſiderably from that 
which a very learned and juſtly celebrated author hath 
Cs o 


Note, The periods, as aſſumed in this paper, are; 
a. figereal year of 365.2503923 days; the periodical 
| month 27.3216583 5 days. 
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V. An Attempt to Account for the Origin 

and the Formation of the Extraneous Foſſil 
commonly called the Belemnite. la. ide Tas. 
III. IV. v. ] Ey Mr. Joſhua Platt. 


To the Right Honourable George Earl of Maccles- 

field Preſident, and to the Council and Fellows, of 
the Royal Society „the following Attempt to ac- 
count for the Origin and true Formation of the 
Extraneous Foffil commonly called the Belemnite, 
is humbly addreſſed, by 


Their much obliged * obedient 5 


humble Servant, 
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Read Jan. 6, FF \ HE public hath of late been a- 
1 1 greeably entertained with deſcrip- 
tions of many curious Foſſils diſcovered in different 
parts of this kingdom: but very little hath been of- 
fered with a view to aſcertain their origin and forma- 
tion; a point of much greater importance to a curi- 
ous mind, than the moſt accurate deſcriptions, or the 
neateſt delineations. It may indeed be thought un- 
neceſſary at this time, to ſay any thing of the origin 
of extraneous Foſſils in general; all our modern 
naturaliſts being fully convinced, that they are the 
exuviæ or remains of animals and vegetables, and the 
greater part of them of marine production. mY 
But as to their particular origin and formation; 
in what manner they were produced in the recent, 
and how and with what matter they afterwards be- 
came impregnated in their foſſil ſtate; all this is a 
field of natural inquiry, that has been very much neg- 
| lected, notwithſtanding it is the moſt fertile and pro- 
ductive of uſeſul and entertaining knowledge. Be- 
ſides, were we to conſider it in this view, the recent and 
foſſil remains would be found to throw a mutual light 
upon each other, and the naturaliſt would not be ſo 
often at a loſs to claſs every new foſſil acquiſition, of 
which the recent ſpecimen is not to be found, eſpeci- 
ally whenever the foffil has any thing ſeemingly 
æquivocal in its formation, ſo as on a ſuperficial im- 
ſpection to render the matter doubtful, whether the 
body belongs to the animal or vegetable kingdoms, 
or indeed to either of them. One of the firſt 
note is the Belemnite, which has not until very lately 
been even ranked amongſt the marine productions; 


but 


[40 J 
but whoſe origin and formation have never yet been 
fully explained. I ſhall not enter into a minute detail 
of the ſeveral ſpecies of the Belemnite. 7 The hiſtory 
of this extraneous foffil, or an attempt to account for 
the origin and formation of the Belemnite, fo far as 
they can be diſcovered and confirmed by reaſonings 
drawn from facts and experience, is the object of 
the preſent enquiry. I ſhall therefore confine my 
{elf to two ſpecies of the Belemnite; the one com- 
mon in moſt counties of this kingdom, and vulgarly 
known by the name of Thunder-bolt [a]: the other 
that of the fuſiform or Spindlekind [5], found in 
ſlate-ſtone at Stons- field, but in far greater plenty 
in the clay near Piddington [e] Oxfordſhire; and 


in the chalk-pits of Kent and Surrey [4]. Thoſe in 


chalk have been often miſtaken for ſpines of the 
ſea-hedgehog, or Echinus Ovarius; but the charac- 
terifties of theſe two bodies are widely different. 
The Belemnite breaks in a direction perpendicular 
to its axis [e]: the ſpine obliquely [f J. The Be- 
lemnite, when broken, exhibits central rays; the Spine 
a fmooth reſplendent ſurface. This diſtinction is 
invariable, if the trial be repeated a thouſand times. 
Theſe different appearances are probably the effects 
of different formations: and therefore the Belemnite 
ſeems to be formed by appoſition, and the Aculeus 
or Spine by protruſion, or, as Mr. Reaumur calls it, 
by iatus- ſuſception. The radii in the Belemnite are 
_ owing to the fine laminæ, of which it is compoſed; 
they are ſo very thin, and break ſo nearly alike, that 
they have ever an horizontal ſurface when broken, 


[0] Tas. M, Fig. 1. 5 Fig. 2 [6] Fig! 3. 
[4] Fig „„ n Ire 
which 


[ 41 ] 
which is common to all the ſhells of the trichite 
kind [g]. The ſpine being formed by protruſion, its 
component parts are adjuſted on a different manner, 
and the pores like the cancelli in bones (though not fo 
diſtin) are irregular, which is the reaſon of its break- 
ing obliquely in any direction, but it is generally ſmooth 
by being ſaturated with a plated kind of ſpar [5]. 

My ingemious and very worthy friend Mr. Brander, 
in a diſſertation on the Belemnite, preſented to the 
Royal Society [i], juſtly obſerves; * that the Be- 
te lemnite belongs to the teſtaceous part of the ani- 
e mal kingdom, and to the family of the nautili.” 

And I would beg leave farther to add, that this gen- 
tleman's ſentiments are greatly ſtrengthened by the 
ſurpriſing analogy, which the Belemnite bears to the 
little pearly concamerated ſhell, or cornu Ammonis ; 
and the orthoceratites, to the large nautilus; the 
former having its ſiphunculus upon the verge, as 

the latter has it in the center of the diaphragm, or 
partition, of each cell or chamber. It has indeed 
been truly matter of ſpeculation (continues Mr. 
Brander) how this huge ſolid ſubſtance called the 
Belemnite, excluſive of the nucleus, could be formed; 
and how it happens, that ſome Belemnites ſhould have 

the nucleus within them, others not; the cavity to 


Iz] Fig. 7. A piece of the Penna Marina, perforated by 
the Pholades. | 25 

_ [5] Spar ſeems to be nothing but cryſtal debaſed by a cal- 
careous earth: the more debaſed fort breaks in a hairy trichite man- 
ner, the more pellucid kind with a ſmooth ſurface; and always in 

an oblique rhomboidal direction; which perhaps may in ſome 

meaſure enable us to account for its double refraction. 
a L] Philoſophical Tranſactions, Vol. xlviii. for 1754, page 
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contain the ſame in ſome very ſmall, in others ſcarce 
or not at all viſibleꝰ.— But I flatter myſelf, that it 
will be found upon enquiry, that theſe are only cir- 


cumſtances, which are common to other teſtaceous 


bodies, that have been accidentally broken or decayed . 
by time, when forſaken by their inhabitants. For no 


teſtaceous body can be formed without an inhabitant; 


nor does it appear to me, that any Belemnite was 
ever formed without an alveolus, or concamerated i 


ſhell. 


The conical cavity and 1 its nucleus are always pro- 
portioned to the bulk of the Belemnite, but not to 
its length: ſome are four times longer in proportion 
to the alveolus than others. The apex of the conical 


cavity, where the alveolus is firſt formed, in ſome runs - 


up about half the length of the whole Belemnite; 
in others not a ſixth part of the whole [4]: but the 


aperture, or upper chamber [II] isequally proportionable 


to the bulk, or circumference of the Belemnite, of 
whatſover ſize or ſhape; and is the ſeat In] or dwell- 
ing- place of the animal, that forms the Belemnite. In 


hat manner this work is executed, I ſhall now endea- | 


vour to explain. 

A conſiderable part of marine bodies, eſpecially 
thoſe of the teſtaceous tribe, are generally buried in 
mud or ſand, except ſome few, which ſtick to rocks, 
&c. as the limpets and periwincles; by which means 
we are prevented from making thoſe remarks upon 


the ſeveral ſtages of their growth, which an accurate 


enquirer would deſire. We muſt therefore have re- 


[4] Fig. 8. I Fig. xiii. 5. c. 

[m] We never find a He with part of the alveolus, 
but the veſtigia or marks of the remainder appear in the cavity, 
and are continued to the verge of it. 


— 


; 1 


courſe to the different ſteps or periods of their life 
and growth, as they are marked out by the indented 
lips or foldings of the ſhell; untill they arrive at 
their full ſize; when they begin to fortify them 
ſelves, by bulwarks and ſtrong holds, againſt the 
injuries and incidents, which attend old age. 
This is moſt conſpicuous in the cowree, or concha 
Veneris of Lifter, book iv. ſect. . 

Mr. Requmur [u] found, by repeated experiments, 
that land ſnails form their ſhells by juxtapoſition : as 
the animal grows in bulk, the ſhell is increaſed by 
a mucous matter emitted from the body of the animal, 
whic hhardens by degrees into a teſtaceous ſubſtance : 
and from the experiments upon land ſhells that 
great naturaliſtconcludes by analogy, that all teſtaceous 


bodies are formed in the like manner, particularly choſe 
of the turbinated kind. 


To this general rule an objection is made by Mr. 
Poupart, from the formation of the cowree, or con- 
cha Veneris before mentioned: but this learned gen- 
tleman was not aware, that this ſhell is firſt a buccinum, 
forming many convolutions before it draws in the 
verge to form the indented lip. 
It was this very objection of Mr. Poupart, which 
led me to examine into the growth of the cowree ; 
and by ſawing one of them through the middle, [found 
a turbinated ſhell within the outer wall, conſiſting of 
ſix or ſeven convolutions, but no ſtages, or periods, 

of the indented lip appeared in any of the convolu- 
' tions, as we find in the helmet ſhell, and ſeveral of tne 
: buccinæ. I then began to conſider how this animal 
enlarged its dwelling; and was fully convinced, that 
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no more convolutions could be carried on; the in- 
dented lips being a full ſtop to its inward dimenſions ; 
and that here was the period of its growth. My 
ſentiments were juſt as to its inward dimenſion ; but 


obſerving that the lips of ſome were much larger 


than others, and that the curved part of the outer: 


lip appeared thicker, when ſawed open, than the 


other parts of the ſhell; I began to think, that the 


animal, inſtead of enlarging the inner dimenſions, . 


was employed in thickening the outer wall, to guard 


againſt injuries and accidents, ſo common to the 
inhabitants of that turbulent element the ſea. I was 


the more confirmed in theſe ſentiments by ſeeing: the 
beautiful ſpots, with which this animal decorates its 


| houſe, covered by other ſpots of different colour and 
ſize, as new laminz were added to ſtrengthen the 


laſt-formed- convolution, It- is really matter of 


admiration to ſee how theſe ſhells are adorned and 


variegated; the exquiſite poliſh, which covers the whole 
infinitely ſurpaſſing the {kill even of the moſt accom- 


pliſhed human artift. Theſe new coverings or la- 


minæ, which are carried from the lips, terminate im 


the middle of the back part of the ſhell; and there 


form a liſt, or ſeam, of a quite different colour from 


that of the other part of the ſhell, and of an unequal 
furface. ns 

This very circumſtance gave birth to my ſentiments 
concerning the formation of the Belemnite: for who- 
ever conſiders the ſeam or ſulcus in the Belemnite, 
will, I think, conclude with me, that the outward 
lamina is formed lateſt; as in the cowree, and that 
the ſeam or ſulcus is cauſed” by the ſeveral additionat 


coverings or laminæ terminating there. But as the 
anatomiſt makes freſh diſcoveries by diſſecting the 


ſubject, 


88 

ſubject, ſo (if I may be allowed the compariſon) I 
received farther information by luckily meeting with 
2 Belemnite, whoſe laminæ were in a manner diſſected 
and laid open by the vague acid, or ſome other cor- 
roding menſtruum, which every where pervades the 
earth, deſtroying ſome bodies [o], and forming 
others [p]. The laminæ of this truly wonderful 
body are here expoſed to view [q], and plainly ſhew: 
us, that nature, in this, as in all her works, purſues: 
the moſt ſimple, eaſy, . and ſhorteſt methods, though 
they appear ever ſo intricate and interwoven. This 
ſpecimen will, I hope, ſerve to explain a matter, which: 
hath ſo long puzzled the curious in natural hiſtory ; 
and convince us, that there is nothing more wonder- 
ful in the formation of the Belemnite, than in that 
of a cockle,. oyſter, or any other teſtaceous ſub- 
Nance; with this difference only, the oyſter 
ſtrengthens its ſhell, and excludes its firſt habitation, . 
by additional laminæ formed w:th:n; the Belemnite 
incloſes its-dwelling by adding. new laminæ without. 
Figure X. repreſents the Belemnite ſplit up the 
middle, with the ſiphunculus in the front: . a, þ exhibit 
the firſt formed cell, or ſeat of the animal ab ovo. As 
the animal grows larger, it forms a ſecond cell or cham- 
ber btoc, at the ſame time covers the firſt cell, by 
forming the appendage or guard c, i, which is the firſt - 
ſtage of the Belemnite. In forming the third cell c, d, 

1 freſh laminæ or coverings are carried on from d, to &; 
9 and fo of the reſt, e, /, g, b; or I. , u, o. When we 
have duly conſidered the manner, in which the ſhell is. 
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Ld. 
no more convolutions could be carried on; the in- 
dented lips being a full ſtop to its inward dimenſions; 
and that here was the period of its growth. My 
ſentiments were juſt as to its inward dimenſion; but 
obſerving that the lips of ſome were much larger 


than others, and that the curved part of the outer 


lip appeared thicker, when ſawed open, than the 
other parts of the ſhell; I began to think, that the 
animal, inſtead of enlarging the inner dimenſions, . 
was employed in thickening the outer wall, to guard 
againſt injuries and accidents, ſo common to the 
inhabitants of that turbulent element the ſea. I was 
the more confirmed in theſe ſentiments by ſeeing the 
beautiful ſpots, with which this animal decorates its 
houſe, covered by other ſpots of different colour and. 
ſize, as new laminæ were added to ſtrengthen the 
laſt-formed- convolution, It is really matter of 
admiration to fee how theſe ſhells are adorned and 
variegated; the exquiſite poliſh, which covers the whole 
infinitely ſurpaſſing the kill even of the moſt accom- 
pliſfied human artift. Theſe new coverings or la- 
minæ, which are carried from the lips, terminate in 
the middle of the back part of the ſhell; and there 
form a liſt, or ſeam, of a quite different colour from 
that of the other part of the ſhell, and of an unequal 

A — 
This very circumſtance gave birth to my ſentiments 
concerning the formation of the Belemnite: for who- 
ever conſiders the ſeam or ſulcus in the Belemnite, 
will, I think, conclude with me, that the outward 
lamina is formed lateſt, as in the cowree, and that 
the ſeam or ſulcus is cauſed by the ſeveral additional 
coverings or laminæ terminating there. But as the 
anatomiſt makes freſh diſcoveries by diſſecting the 
5 ſubject, 


1 
ſubject, ſo (if -I may be allowed the compariſon) 1 
received farther information by luckily meeting with 
2 Belemnite, whoſe laminæ were in a manner diſſected 
and laid open by the vague acid, or ſome other cor- 
roding menſtruum, which every where pervades the 
earth, deſtroying ſome bodies [o], and forming 
others [p]. The laminz of this truly wonderful 
body are here expoſed to view [q], and plainly ſhew 
us, that nature, in this, as in all her works, purſues: 
the moſt ſimple, eaſy, . and ſhorteſt methods, though 
they appear ever ſo intricate and interwoven. This 
ſpecimen will, I hope, ſerve to explain a matter, which 
hath fo long puzzled the curious in natural hiſtory ; 
and convince us, that there is nothing more wonder- 
ful in the formation of the Belemnite, than in that 
of a cockle,, oyſter, or any other teſtaceous ſub- 
Nance; with this difference only, the oyſter 
ſtrengthens its ſhell, and excludcs its firſt habitation, . 
by additional laminæ formed within; the Belemnite 
incloſes its dwelling by adding new laminæ without. 
Figure X. repreſents the Belemnite ſplit up the 
middle, with the ſiphunculus in the front: à, b exhibit 
the firſt formed cell, or ſeat of the animal ab ovo. As 
the animal grows larger, it forms a ſecond cell or cham- 
ber btoc, at the ſame time covers the firſt cell, by 
forming the appendage or guard c, i, which is the firſt 
ſtage of the Belemnite. In forming the third cell c, d, 
freſh laminæ or coverings are carried on from d, to &; 
and fo of the reſt, e, /, g, b; or I, m, u, o. When we 
have duly conſidered the manner, in which the ſhell is 


[e All calcareous ſubſtances. 
E as - felenites, pyrites, marcaſites, talk, gyp- 
| um, &. | 

[2] Fig. . 
thus: 


[ 46 ] 
thus formed; it will be no difficult taſk to account 
for the different ſections and broken parts of the 
Belemnite ; and in what manner they were reduced to 
the ſeveral forms or appearances, in which we com- 
monly find them. j: 
The better to illuſtrate my conjecture, I ſhall firſt 


exhibit ſome drawings, which ſhew the ſeveral ſpe- 


cimens broken and imperfect; and then propoſe my 
ſentiments concerning them before they were deſerted 
by their inhabitants. Figure 6. ſhews the ſpine of 
the echinus ovarius broken obliquely, as is common 


to all of them. Figure 5. exhibits the inward ftruc- 


ture of the Belemnite, when broken horizontally, with 
the central rays. Figure xi. is the ſame Belemnite 
ſplit through its axis. Figure xii, and xiu, are broken 


in the ſame direction as Fig. 5. and xi, and ſhew 


how the ſeveral laminæ [r] are placed one over 
another in the manner, in which it is formed. Fig. 


xiv. ſhews the Belemnite in the moſt perfect ſtate we 
ever find it. Fig. 4. is the fuſiform Belemnite found 


in chalk, which has been often taken for-a ſpine. a, 
which is the termination of the conical cavity, has 
been thought to be the ſocket of the ſpine, which 
receives the papilla, when growing to the echinus ; 
but, when compared with the ſocket of the true 
ſpine [s], we find it widely different. The pricked 


lines 5, c. ö, c. ſhew what the fuſiform Belemnite 
was, when perfect, with the alveolus d, e. Many of 


r] Theſe diſtinctions of the laminz I preſume to be owing 
to the mineral ſteams inſinuating themſelves into the Belemnite, 
when the ſpar pervaded the pores, and deſtroyed the texture, but 


retained the true form by ſubſtituting its ſelf, and filling the 


Plaſm or mould of the Belemnite. 
[s] Fig. 6. 5. 
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[ 47 ] 
thoſe found in chalk ſeem to be ſomewhat injured 
at the end a, where they are deficient, and are 
rounded, but have an uneven furface, as if they had 
been gnawed or eaten by the pholas. Thoſe found in 
clay near Piddington [?], Oxfordſhire, approach nearer 
to the fuſiform kind, and have a different appearance 
at the ſmaller end /, where the laminæ are reduced 


to a white impalpable powder, by corroſive juices 


in the earth, ſo as to ſtain the fingers when firſt taken 
out; and they afterwards retain a white chalky ap- 
pearance: but, amongſt a great number, I never 
found one that was three inches long. Theſe have 
ſuffered in the ſame manner as Fig. iv. Fig. 3. 7. 


| ſhews where the alveolus terminates: g, b. g, h. 
how much has been deſtroyed by vitriolic acids Lu]. 


At Stons-field they are found much longer than at 


Piddington, and are incloſed in ſtone, which is ſplit 
by the workmen to make ſlates. Here we often find 


[t] Fig. 3. 


lu] It may be aſked, why one part ſuffers more than another, 


as all parts are homogeneous, and free from extraneous mixtures? 
My anſwer is; becauſe thoſe parts, where the concamerated ſhell 
is lodged, are much thinner than the other parts of the Belem 
nite; and conſequently the walls are more eaſily broken down, 
and the alveolus, being ſtill leſs ſolid, is ſooner deſtroyed, and re- 


duced to an impalpable powder, by vitrolic and other acids, which 


the water takes up as it paſſes through different ſtrata, abounding 
more or leſs with pyritical matter. Where no ſpar follows 
the acid, the parts are carried away and loſt in the interſtices 
of the earth, and a mould or plaſm is left, which Steno calls an 


atrial ſhell. See his Prodomus, pag. 84. But where the ſpar 


abounds, it pervades the whole ſubſtance, fills up the cavity, and 
aſſumes the true form of the ſhell; and ſometimes, by burſting 
the pores, is ſo far ſubſtituted in the place of the original particles, 
that the ſeveral diaphragms, with the ſiphunculus of the 
alveolus, are acurately and nicely preſerved, 
them 


[ 48 ] 
them in a much more perfect ſtate 1 than the for- 
mer, with the alveolus in many of them; but that 
part is commonly cruſhed [x] by the incum- 
bent matter. 5 3 185 

The fiphunculus of the Belemnite is always upon 
the verge of the chamber, or cell; and in the ſip- 
Hunculus is a little gutt or ductus, proceeding from the 
body of the animal, by dilating or contracting ef which 
the animal, it ſhould ſeem, may go out or into its cell 
at pleaſure. This is the only ſtay, which the animal has 
to ſecure its retreat: but Icannot agree with the learned 
doctor Hooke [z], that the gut or ductus paſſes through all 
toe cells to the end of the ſpiral cone, either in this ſhell or 
the nautilus. His diſcovering of a ſpiramentum in the 
center of the latter was merely conjectural; for the ends 
of the ſpiral cone of concamerated ſhells [2] are ſhut 
up in the ſame manner with thoſe of the turbinated 
kind : and it is common for all turbinated ſhell-fiſh, 
as they increaſe in bulk, and enlarge their ſhells, 
to leave their bottom or firſt- formed convolutions. 
Therefore I make no doubt but the fame is done by 
the concamerated tribe; for if the gut go through 
only one or two valves, it will be a ſufficient ſtay to 
the animal, and, being contracted or dilated, will 
ſerve all the purpoſes above mentioned. How far 
this is practicable by our little inhabitant, cannot abſo- 
lutely be determined; but if it be conſtantly fixed 
by the gut to the ſiphunculus, it has a ſurpriſing 
power of contracting and dilating its body, to ex- 
tend ſo far as the bottom or point of the Belemnite, 


[w] Fig. 2. [x] Ibid. at y. 
T2] Hooke's poſthumous works publiſhed by Derham 8% 
Pp» 306. 


La] See the little pearly cornu-ammonis ſhell, EEE 
which 


[ 49] 


which in ſome is more than thirty times the length 


of the cell, into which it returns [5). I am apt to 
think, that this gut or ductus, as well as the body 
of the creature, is capable of being extended very 
conſiderably, to ſerve all the uſes of forming the Be- 
lemnite, without leaving the ſiphunculus; and that 
the gut ſerves for the ſame purpoſes with the tendons 
of the oyſter ; the latter to open and ſhut the ſhell ; 
the former to allow the animal to go out and in at 
pleaſure. And as the oiſter feeds altogether in the 
ſhell, by opening the verge, the Belemnite (whoſe 
reſidence is in the. great deep, which is ſeldom diſ- 
turbed) very likely goes out in queſt of food, but 
travels only upon the guard or rampart, leaving a 
trail behind, as all land ſnails do; which hardening 
into a teſtaceous ſubſtance, increaſes the dimenſions of 
the outer walls, both in length and thickneſs, from 
the cell or chamber, to the bottom or point of the 
whole Belemnite. The animal in its progreſs and 
return claſps the whole guard, as a ſnail does a ſmall 
branch of a tree in the gardens ; and where the two 
ſides meet, there the ſulcus is formed, as is evident 
from the laminæ in Fig. 9 

The Belemnites, like all * teſtaceous * 
the vermicular tribe attached to them, and are per- 
forated by the pholades. Other marine bodies alſo affix 
themſelves to the Belemnites, oiſters in particular: 
but this never happens whilſt che animal inhabits the 
ſhell, becauſe the new additional laminæ would ſo 
cover the affixed body, and alſo the cells of the pho- 

lades and vermiculi, that they could have no com- 
munication with the water, and muſt conſequently 


[3] Fig. 8. 
Vor, LIV. 1 periſh, 


= | BRO 
periſh. Theſe bodies, thus attached, are the ſtrongeſt 
proof we can defire, that the Belemnite is of marine 
production. Indeed it may be objected, that the bones 
of quadrupeds, wood, and ſtone have theſe bodies ad- 


hering to them, and therefore may be ſaid to be ma- 
rine, as well as the Belemnite. But when we bring 
them to chemical tryal, the objection vaniſhes ; for 
the bones either come out of the furnace with a black 
core, or they are reduced to aſhes ; whereas the Be- 
lemnite is changed into a fine calx, after the man- 
ner of all teſtaceous bodies, and is converted into a 


| fpecies of phoſphorus [cl. The oiſters, having no : 
Pm 8 


loco- motion, frequently affix themſelves to other bo- 2 
dies, that they may be better able to ſtem the tides, = | 
and currents, which might otherwiſe carry them 5 


from their proper beds, and places of feeding. This 
attachment to other bodies no way incommodes them, 
becauſe they increaſe the dimenſions of their ſhells. 
by adding freſh laminæ inwardly: the firſt formed la- 
mine, being, as it were, excluded, lie in the manner of 
tiles upon the roof of a houſe, and exhibit the ſeveral. 
ſteps or ſtages of their growth. 3 
I believe a Belemnite is very rarely found perfect in 
the foſſil ſtate : thoſe in gravel- beds 4] have ſuffered 
very much by being rubbed againſt ſtones, &c. by 
the fluctuating waters: thoſe, which we find in rubble 
at Garfington-pitts ſe], have many a ventitious bodies 
adhering to them, and conſequently were deſerted by 


[e] The Belemnite after calcination, has all the properties of 
: the Bolognian ſtone. If it be expoſed a few minutes to the Sun, 
and immediately taken into a dark room, it will ſhine like Phoſ- 
phorus tor ſome time; and when the light diminiſhes, if again 
expoſed to the Sun, its ſplendor will be renewed, 
[4] Fig xv. le] Fig. xvi. 


3 


their 


HEY 


[ 5x 
their inhabitants before they reſted there. In the clay 


at Shotover [/] near Oxford, they have a curious 


ſmooth ſurface, but are otherwite imperfect: at 


Stonsfield, in the flate-ſtone, they are generally 
cruſhed [ g]: thoſe approaching neareſt to perfec- 
tion, which I have ſeen, came out of the ſand [þ], 
under the bed of ſtone at Garfington-pitts near Ox 


ford: the outer part is quite perfect, and the verge of 


the conical cavity is as thin as paper, but the alveolus 
is deſtroyed, except the apex or point. At Thame, in 
digging for ſtone, ſeveral ſmall ones were found in 


a ſtratum of blue clay of a more cylindrical form [i]; 
ſome of which have the pearly ſubſtance ſtill remain- 


ing; an inconteſtable prot of their being marine 
productions. 


How much of the cavity is occupied by the alveo- 


lus, cannot be truly aſcertained, until a pertect one 
can be found, which it will be hard to do in the 


foſſil- ſtate; but if we may judge from the nautilus, 
the walls are carried to a diſtance from the laſt tormed 
valve, much greater than that, at which the valves 
are placed from each other; as in fig. xiii. from a, to 
b, which gives the animal all the convenience of 
forminga new valve or diaphragm, c. This circum- 
ſtance has been very ingenioully cleared up by a learn- 


ed phyſician in one of our monthly papers [E]. 


The recent nautili are very common 1n the eaſtern 
ſeas; and in the foffil ſtate are frequently found with 
the Belemnites at Garſington near Oxford. Why may 


we not therefore expect to find a recent Belemnite, 


[f] Fig. i. [g] Fig. 2. y. 
L] Fig. xiii. [i] Fig. xvii. 
* Gent. Magazine * Jan. 1752. pag. 8. 
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28 welt as a recent nautilus, if a diligent perfon were 
ftriA}y to examine the coaſts, where the nautili are 
found? Perſons commiſſioned to collect ſhells, and 
other curioſities, generally graſp at ſuch things as 
feaſt the eye; not regarding thofe of leſs beauty and 


luſtre, which would help us in our reſearphes, and 
greatly illuſtrate the more uſeful parts of this ſtudy. 


A premium, offered by a Society of Vertuoſi, might 
encourage our ſea- faring gentlemen to ſearch the ſe- 


veral coaſts, upon which they touch in their long 


voyages, and to uſe drag-nets as they do in drudging 


for oifters: from ſuch aſſiſtance, variety of new 
ſubjects would be produced; and great improvements 
might be expected, if their inquiries ſhould be 


ſucceſsful, 
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VI. An Account of a Singular Species of 


Waſp and Locuſt: By Ta Feiton, 
Eg, F. R. S. in a Letter 1d Mr. Henry 
_ F. R. S. 


= hl W OR Covent-Garden, 
Dear Sir, December 4 F763. | 
Read Feb. 2, HE honourl received, by being elec- 


* ted a fellow of the Royal Society, 
excites me 1 gratitude to offer that learned 
body whatever occurs to me new, or worthy atten- 
tion in the animal world; and the reſpect I bear you, 
dear ſir, for your learning and 2o-dneſs, to which I muſt 


add your having been ſo uſeful a member of that 
learned body ſuch a number of years, and the encou- 
ragement you have conſtantly ſhewn towards promot- 
ing natural hiftory, emboldens me to tranſmit to you 


this paper containing the deſcriptions-of a very ſingular 
ſpecies of Waſpandof Locuſt, [T as. VI. whichI met 
with in the Iſland of Jamaica. I made what ſearch I 


could in the natural hiſtorians, but cannot find that they 


have ever been taken notice of, therefore are as yet un- 
known to the learned, or non- deſcripts. I therefore 


offer them by your means to the inſpection of the 
Royal Society, to be inſerted in the Tranſactions, 
if deemed worthy their attention. I beg leave 
to accompany thele Tons not only with the 


ſubjects 


þ — ; nn u, ge j nn nn ye R 
8 — . - "i ad. - n Ly l 


» * - . - — N » 17 2 5 * * . 7 i Xa r. J 8 1 —2 Dy » 7 ' 
F PR Eo png 
A _— I AAS OD et — a p * 2 
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* 


n 
—— 


1 54 } 
ſubjects themſelves, but alſo with accurate drawings 
to compleat their hiſtory, and am, with great eſteem, 


Dear Sir, 
Your moſt obedient 
And moſt obliged humble ſervant 


Samuel Felton. 


I. CRIxIrA — Veſpa ſetis colli thoracis abdominisque 
radiantibus corpore longioribus. 

Large as a common Waſp, but rather narrower. 

The head is browniſh, the vertex black, in a triangu- 

Bar forth. 

The Antenne are ſhorter 43 the thorax, a little 
thicker towards the end, of a yellow browniſh 
colour ; but black in the middle. 

The thorax is light browniſh on the back, but on 
the ſides and underneath black: before the inſer- 
tion of the wings, there are two yellow lines run- 
ning tranſverſely downwards; juſt over the inſertion 
of the wings two hairs go out on each fide of equal 
length, and very near twice as long as the whole 


body; from the upper part of the neck likewiſe 


go out two hairs as long as the body. 


The Abdomen i is divided into fix ſegments of which 


the firſt is very narrow at its baſis, quite black, 
only the hind margins yellow; from this ſegment 
there only grow out two hairs twice as long as the 
abdomen, at the baſe but no where elſe; the other 

five 
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_ 68. 
five ſegments are betwixt brown and yellow co- 
loured, their hind margins a little paler, and the 
ſecond has a black girth near the fore margin; hairs 
go out near the fore ſegment as rays; in the ſe- 
cond. only three, and they ſhorter than the abdo- 
men, eſpecially the fide ones; in the third, fourth 
and fifth ſegments, there are four or five long 
hairs-longer than the body, and ſeveral ſhorter ones; 
eſpecially underneath where there are no longer 
=_ ; the ſixth ſegment is terminated with a long 
hair. | 
All theſe hairs are of a light brown colour, ſeem to 
| be ſtiff, but their ends are quite ſoft like papillæ, 
and from thence thic ker. . 
The wings are ſhorter than the abdomen ; the upper 
ones folded. J 
The legs are black, except the thighs which are yel- 
low; at their joints there are ſhort hair like rays, 
whoſe ends are likewiſe ſhort and thickened. 


II. Rnomsea Cicapa thorace com preſſo membra- 


naceo foliaceo ſubrhombeo poſtico latiore. 

The thorax is like a leat that is raiſed perpendicularly 
from the body; it is three times as bro-'d is the 
body, but the fame length. This leaf is very near 
of a thomboid figure, a little broader, or rather 
higher over the back; it is membranaceous, pro- 
bably browniſh, (when alive halt pellucid, with 
two ſpots that are more pe:lucid, or tran{parent ; 
the larger one is very near the middle, but the 
ſmaller lower; the margins are waved, eſpecially 
towards the hind angle; over the forepart of the 


body the leaf is double. 
CD ; The 
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61 — 
The abdomen is a little longer projected backwards than 
the leaf of the thorax. | 
The inſef# had not yet got its coleoptera and 
7 wings. 


The hind thighs that are thicker have on the upper 


fide an additional narrow membrane added to 
__ on 

The head and maxillz are very like thoſe of the gryl- 
lus's, but there is ſuch an affinity between this 
and the Cicada foliata Linn. ſyſt. nat. 435.6. that I 

ſhould think it the ſame ſpecies, if the thorax of this 
was not broader behind towards the end. 

The antennae are broke off; elſe from their length 
one might learn, to what genus the tribe Linnzus 
calls Cicadæ foliaceæ (ſyſt. nat. p. 435.) ſhould be 
referred ; for I am in doubt whether Linnzus ever 
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VII. As Account of an American Arma- 
dila: By Willam Watſon, M. P. 

c 
| To the Royal Society. 

6 dt 


Read Feb. g, 12 vith lay before you, for your in- 
* ſpection, the drawing, by the inge- 
nious Mr. Paillou, of an animal very ſeldom, if ever, 
ſeen alive in England [ TAB. VII. J. It is now alive 
in excellent health, and in the poſſeſſion of the right 
honourable the Lord Southwell. It is called by 
Linnæus, in his Syſtema Naturæ, Daſypus cingulis 
novem, palmis tetradactylis, plantis pentadacty- 


Maregrave and Ray have both deſcribed it under 
the appellation of Tatue Braſilienſicus. Albert Seba 
has likewiſe deſcribed it in the firſt volume of his ele- 
gant and elaborate Muſeum. He calls it Tatou, 
five Armadillus Americanus. The figure attending 
his deſcription is taken from a dead animal. The 
drawing therefore is hard and ſtiff, and the colouring 
does by no means come up to the living animal. 
This creature, which is called by naturaliſts the 
American Armadilla, was brought hither a few 
months ſince to Lord Southwell, from the country 
near what is uſually called the Moſquito ſhore, upon 
the American continent. Its weight is ſeven pounds 
Vol. LIV. I avoirdupois, 
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[ 38 ] 
avoirdupois, and its fize that of a common cat. It 
is a male, and has improved greatly both in appear- 


ance and colour, ſince it has been in his Lordſhip's 


poſſeſſion. It is fed with raw beef and milk, and 


refuſes our grain and fruits. In its own country, 


according to the accounts of thoſe who treat of it, 
it burrows in the ground. 


As there is no good fi 


gure F this animal exiſting 
in any of the authors, who have treated of it; and 


as Lord Southwell has been fo obliging as to permit 
me to have one taken of it by the befort-mentioned. 


able artiſt ; I had reaſon to believe, that the inſpection 
of it would not be diſagreeable to the Society. I am, 


Vith all imaginable regard. 


Gentlemen, 
Feb. 9, 1764. : Tour moſt obedient, 
| humble Servant. 


W. Watſon: 


( 39 } 


VIII. Ar Account of the Quantity of Nas 
fallen at Mount s-Bay i Cornwall, and 
of the Weather in that Place: In a Let- 
ter from the Rev. William Borlaſe, M. A. 
and F. R. S. to the Right * Charles 
Lord Biſhop of Carliſle, F. R. S. 


My Lord, 


Ludgran; OR. Ir, 1763. 
-Read Feb. 16, K T Carliſle; I find by your Lord- 


* ſhip's note, there fell fix inches 
and half of rain in the months of June and july 


laſt. In Mount's-Bay Cornwall, n g to my 


ombrometer there fell 


In: Tenths Parts. | 
I Jane 5 L tenths parts 


EE 

$0 that the rain in this part of Cornwall exceeded 
that at Carliſle almoſt half an inch. I could wiſh the 
gentleman at Carliſle would continue his obſervations, 
adding thereto journal of Farenheidt's thermometer, 


and that we had another equally Curious at Cathneſs, 
at leaſt Aberdeen. 


It is fome amuſement to compare the journal of the 


weather in one part with the accounts in the papers 
of ſtorms, heats, and drought, and their contraries, 
in another. 

On the 11th of Auguſt, there was at Bruſſels a 
moſt dreadful ſtorm of thunder, lightning, and hail ; 
at Ludgvan only miſty- rain and ſhowers. 

On the 19th of the ſame month, when one of 
the moſt violent hurricanes ever known ſcourged ſome 

T 2 parts 


_ 


parts of Kent from the Weſt and South- 


Weſt, it 
wascalm, hazy, and ſun-ſhine, and the wind at North- 
Eaſt, in Mount's-Bay, in the morning; in the evening 
South-South-Eaſt. | EE 
On the ad of this month of Oct. there was a 
moſt violent ſtorm on the Eaſtern coaſts of Britain, 
from Yarmouth to Edinburgh; wind from the North- 
Eaſt and Eaſt-North-Eaſt; many ſhips diſtreſſed, many 
wrecked. What is remarkable, at the ſame time 
a likeviolent-ſtorm blew in the Weſtern channel, along 
the coaſt of Cumberland, Lancaſhire, and Wales, but 
the wind from the Weſt. In Mount's-Bay the 
wind was ſomewhat ſtormy and ſhowery in the morn- 
ing; the wind*at Weſt half North; in the afternoon 
windy and ſhowery and ſun-ſhine, Weſt half South, 
Lou ſee how different, nay oppoſite, the winds, even 
in their extremeſt violence, are on the Eaſtern and 
Weſtern coaſts, where they have nothing between 
them but a narrow ridge of land. The cauſe of this 
remarkable oppoſition, I ſhould be glad to ſee well 
explained. It muſt certainly have lain in the middle 
between the two forces; and it might contribute 
ſomewhat to.the diſcovery, to know whence, and to 
what degree, the wind blew on the mountains in Scot- 
land, and as far South as Derbyſhice, .. from Sunday 
morning to Monday: noon :. but theſe are particulari- 
ties not to be expected till. the. age becomes more 
philoſophical, I remain, my Lord, 


Your moſt. obliged. > 
and obedient Servant, 
W. B 


orlaſe. 
ES. - a: 


[ 6: ] 


IX. Ar Aces of a Hernia of the Uri- 

_ nary Bladder including a Stone: By Mr. 
Percival Pott, . Surgeon to St. Bartholo- 
mew's Hoſpital, and F. R. §. 


Read Feb. 16, f Healthy boy, about fix years old, 
. + Was — ſeized with a moſt 
acute pain, at the bottom of his belly; during 
the time the pain laſted he could not diſcharge 
a- drop of urine, tho he frequently endeavoured. 
After about an hour and half, he became perfectly 
eaſy on a ſudden, and piſſed very freely. 

A few days after this, a ſmall tumor, about the 
lize of a large pea, was diſcovered, in the upper part 
of the ſpermatic proceſs, juſt below the groin. As this 
tumor was perfectly indolent, and gave the child no 
kind of uneaſineſs, no notice was taken of it. By 
flow degrees it deſcended lower and lower; and as 
it deſcended it - ſeemed to increaſe in ſize: the boy 
was obſerved to make water oftener than uſual, but 
without pain or difficulty. He was looked at by 
two or three practitioners - in the country, who, not 
knowing what to make of it, adviſed the letting it 
alone; at laſt, in the ſpace of five years, it got to the 
lower part of the ſcrotum; and, after it was got thi- 
ther, it was obſerved to increaſe in ſize much faſter 
than it had done before. The boy was at a great diſt- 
ance from London, and his friends could ill bear the 
expenee of going thither with him; fo that another 
year paſſed away after the tumor was got into the 
laſt-mentioned ſituation. At laſt, when he was about 
thirteen 
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62 
thirteen years old, the ſwelling becoming troubleſome, 
and the people in the country not caring to meddle 
with it, he was brought to London. 

Two or three gentlemen of the profeſſion, to 
whom he was ſhowed, took it for a ſchirrhous teſti- 


cle, and adviſed the extirpation of it; to which the 


child's friends would not conſent. . 
When he was brought to me, I examined him 
very carefully, and was fatisfied that the tumor, 


(which was now about as big as a middling cheſ- 


nut) was not formed by the teſticle : but, though 
I was clear that it was not formed by that gland, 

yet I could not find any teſtis on that fide. 
The ſwelling was ſtill perfectly void of pain; had 
a ſtony, incompreſſible, hardneſs; was troubleſome 
to the child when at play or uſing any briſk exerciſe, 


but never gave him any uneaſineſs when he ſat, or 
ſtood ſtill, It had all the appearance of 


being de- 
pendent from the ſpermatic proceſs ; but the pro- 
ceſs, tho' it had neither the look nor the feel of being 
diſeaſed, was yet too large, and too full for a child of 
that age, and larger and fuller than that of the other 
fide. The perfect equality and ſmoothneſs of the 
tumor, its extreme, incompreſſibility and its being per- 
fectly free from pain, even when preſſed with ſome 


force, were the circumſtances which induced me to- 
believe that it was not the teſticle ; but, tho' I was 


in my own mind ſatisfied of that, yet I cannot ſay 
that I was by any means clear what it was; and all 
that I could determine, was, that it certainly ought 
to be removed; as well on account of the trou- 
ble. it now gave, and its manifeſt diſpoſition to 
increaſe, 


[ 63. ] 
mcreaſe, as that I could not foreſee any great haz- 
ard that was likely to attend its extirpation. 
From the uncertainty in which I was concerning 
the true nature of the cafe, I determined to act very 
cautioufly. I made an incifion thro the ſkin and cel- 
tular membrane, from the upper part of the ſcrotum 
quite down to the lower; by which I diſcovered a' 
firm, ſtrong, white membraneous ciſt, or bag, con- 
nected looſely with the ſkin by means of the dartos; 
1 diſſected all the anterior part of this ciſt, quite 
clean; and found, that, as I traced it upward, it be- 
came narrower, and ſeemed to proceed from the groin : 
This determined me to try if I could not free the 
poſterior part of it alſo. In doing this I diſcovered 
the teſticle, which was much compreſſed, flat, 
very ſmall, and lay immediately behind the tu- 
mor. 5 
The diſſection of the teſticle and of the ſpermatic 
chord from the bag, and from its neck (which 1 
was obliged to do in order to preſerve the teſtis) 
took up ſome time, and gave me ſome trouble; but, 
when I had finiſhed it, I found that the ciſt was de- 
pendent from, or continuous with, a membranous 
tube, or duct, of about the breadth of a large wheat 
ſtraw, which ſeemed to paſs out from the abdomen, 
thro the opening in the oblique muſcle, along with 
the ſpermatic veſſels. : „ 
When J had perfectly freed this duct from all con- 
nexion, I cut it thro immediately above the tumor; 
upon the diviſion of it a quantity of limpid fluid 
(not leſs than two ounces) followed, and the mouth 
of the ciſt expanding itſelf diſcovered a large ſtone, 
exactly reſembling the calculi found in the urinary 
8 bladder; 


[64] 


bladder ; which ſtone was cloſely embraced by the 
ald ciſt. 

As there was not the leaſt appearance of any fluid 
either in the bag or duct, before it was cut off, this 
diſcharge, together with the ſtone, induced me to ſuſ- 
pect that the caſe was a Hernia ciſtica. In order to 
be certain, I ſtaid ſome time; and, when I thought it 
was probable that ſome urine was derived into the 
bladder, I deſired the boy to make water; he en- 
deavoured ſo to do, and a full ſtream of urine flowed 
out through the wound in the groin, which put the 
caſe beyond all doubt. 
I dreſſed him ſuperficially; he had no bad 
ſymptom ; his. urine all i paſſed out. by his wound for a 
fortnight, or twenty days; at the end of which 
time, the wound gradually contracted; all the urine 
came through the urethra; and at the end of a month 


he was — well. 
. Pott. | - 


IX. Some 
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[ 6s ] 
X. Some Ob/ervations on the Cicada of 
North America, Collected by Mr, P. Col- 


Unſon, F. K. S. 


London Nov. 2, 1763. 


Read Feb. 23, IN Pennſylvania the Cicada is ſeen annu- 

-" "oo ally, but not in ſuch numbers as to be 
remarkable; but at certain periods, of 14 or 15 years 
diſtance, they come forth in ſuch great ſwarms, that 
the poopie have given them the name of Locuſts. 

About the latter end of April theſe Cicadæ come 
near the ſurface: this is known, by the hogs rout- 
ing after them. They creep out of the ground, near 
the roots of trees, in ſuch numbers, that in ſome 
places, the earth is fo full of holes, it is like an 
honey-comb. * 
Their firſt appearance is an hexapode (an ill-ſha- 
pen grub) with ſix feet. This is their middle or nymph 
ſtate: they creep up every thing near them, and fix 
their claws faſt, on the ſhrubs, and bark of trees: 
then the ſkin on its back burſts open, and the fly 
comes forth, diſengaging elf by degrees, leaving 
the caſe or exuviæ behind, in the exact ſhape, in 
which it was before occupied. © _ SSA 
At firſt coming. out, the Cicadæ are all white, 
with red eyes, and ſeem weak, and tender; but 
next day they attain to their full ſtrength and per- 
tection, being of a dark brown colour, with four 
finely-veined tranſparent wings, as will be better ſeen, 
_ deſcribed, by the ſpecimens before you. [ TAB. 
vo. LIV. K They 
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[ 66 ] 
They come forth out of the ground in the night ; 
being then ſecure from being diſturbed by. ſo many- 


- — 
w_ 
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#13 creatures, that prey on them, whilſt they are 
4 under the operation of exchanging one ſtate 
=. for another. From the tenth ef May to the- fif- 
51 teenth, they are obſerved to be ſpread all over the 
country. 

As ſoon as the dew. is exhaled, the Cicadæ are. 
very active, flying about from tree to tree. The male 
makes a ſinging noiſe, calling the female, which 
he effects by a tremulous motion he gives to two 
bladders, fled with air, under his wings. From: 
their numbers the noiſe is fo loud and troubleſome, 
that it interrupts converſation with a continual dinn, 
from morning to evening. They continue coupling to 
the fixteenth of May: ſoon after the males diſap- 
pear, and the females lay their eggs. They are much 
larger than the males. 

They never could be perceived eating any thing; 

yet, as they are furniſhed with a long proboſcis, which 
they frequently extend, they may ſuck the. dews, 
or the farina of flowers. 

The male, in coupling, hath, at the end of his 

tail, two hooks, with which he enters between the 
rings, that ſurround the body of the female. Theſe, 

— internally, confine them long together; 

which may be requiſite, as there is a great number 

of eggs to impregnate, ſome ſay fix or even 
hundred. 
Soon after this work is over, the female begins 
laying her eggs. To affiſt her in this operation, ſhe is 
armed with a dart near half an inch long, fixed be- 
tween her breaſt and belly, and whichextends to the — 
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of her tail. This ſhe ſheaths up, when it is not in uſe: 
with this dart ſhe pierces the ſmall twigs of trees, 
and, at the ſame time, injefts an egg. The darted 
twiggs, that lie before you, will better ſhew the 
manner, _ can 8 ih 8 
It is ſurpriſing to ſee how quick they penetrate 
into had” wank and croud i en ef the 
length of two or three inches, ranged in a line cloſe 
together, from twelve to eighteen in each partition. 
How ſhe depoſites the eggs in this direction, it was 
difficult to diſcover, they are fo very ſhy whilſt about 
this work: but my ingenious friend John Bartram, 
obſerving her, in the beginning of this operation, took 
a ſtrong woody ſtalk of a plant, and, preſenting it to 
her, ſhe directly fell to work upon it, as he held it in 
his hand. It was very wonderful to ſee how dex- 
treouſly ſhe worked her dart into the ſtalk, at 
every puncture dropping an egg. This was ſeen very 
diſtinctly, as ſhe did not touch the ſtalk with any 
olher part of Her body. © 5 

he Cicadæ fix on moſt fort of trees, but like beſt 
the oak and cheſnut, which are the twigs before 
you, and the ſaſſafras, and all orchard trees. 

They always dart to the pith of the branch, that, 
when the egg hatcheth, the little inſect may find ſoft 
food in its infant ſtate. When mature, they creep 
forth, go down the tree, or drop off, and ſoon make 
their way into the ground, where they have been 
found two feet deep. Here they find a ſecure repoſe, 
untill they have paſſed through their changes, from a 
magot to an hexapode, and laſtly to a fly. 
July 15th and 16th they were perceived coming 
forth: ſeveral darted twigs were perceived, and care- 

K 2 fully 
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gan Amir LADY ando ed: ſome eggs were hatchec 

lei not mature, <F a dull D colour. fc, 
were taken out, and ſpread on a table; in about an 
hour the eggs cracked. It was very entertaining to 
obſerve, how the little inſe& contrived to diſengage 
itſelf, from the ſhell, When it was got clear from 
its incumbrances, it run about, very beillly, ſeeking | 


a — in the earth. 


Some General Remarks, 


Theſe Cicadæ are ſpread al over the country in a 
few days; but, being the prey of ſo many animals, 
'their numbers ſoon decreaſe, and, their duration 
the order of nature being ſhort, quickly diſap- 
Nerhe are the food of moſt kind of domeſtic and 
wild fowl, and thany beaſts : even the quits grow 
fat with feeding on them. 

And one of tlie repaſts of the Indians after hav- 
. firſt plucked off their wings, is to hoil and eat 
them. 

There are two diſtinct ſpecies of Cicadie in North 
America; the one here deſcribed being much larger 
than the other. 
The leffer ſpecies has a black body, with golden 
eyes, and remarkable you veined wings. 


XI. An 


Ea 1 


XI. An Account of the P lague at Con- 
ſtantinople: In a Letter from Mordach 
Mackenzie, M. D. to Sir James Porter, 
His Majeſty's Envey Plenipotentiary at 


Bruſſels, and F. R. S. 
= 


Read Feb. 23, & O many great men have written upon 
we the Plague already, as Proſper Al- 
pinus, Sydenham, Hodges, Diemerbroeck, Mura- 
| tori, Mead, &c. that it might be juſtly thought 
preſumptuous in me to touch upon that ſub- 
Jet after them. But as I find, that they differ in 
ſome circumſtances, and that ſome of them have 
had an opportunity of ſeeing only one year's plague; 
I may be allowed to write'to you ſuch remarks, as 1 
have made for almoſt thirty years, that I have lived. 
in this plaguy country, without any quotations or 
confirmations from other authors ; which I hope will 
help to reconcile the different opinions of the above- 
mentioned famous authors. Which taſk Iwouldchooſe 
rather, than to contradict them; for I am perſuaded, 
that each of them wrote according to the beſt of his 
knowledge (as I do myſelf) without any intention of 
impoſing in the leaſt upon mankind. 
It is beyond diſpute, that the plague appears in a 
different manner in different countries; and that it 
appears differently in the ſame country in different 
years: for we find moſt other diſeaſes alter me 5 
eſs 
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leſs, according to the conſtitution and diſpoſition of the 
air in the ſame climate: for, ſome years, fevers are 
epidemic, and very mortal: other years, they are 
_ epidemic, but not mortal; the ſmall pox the ſame; 
&c. And ſo the plague is ſome years more violent, 
and has ſome ſymptoms different from what it has in 
other years; which, I take for granted, muſt be the 
reaſon of any difference,that may appear in the remarks 
of the celebrated authors already mentioned. There is 
one extraordinary ſymptom, which the moſt of theſe 
authors mention, tho' none of them prove it, or pre- 
tend to have ſeen it; which ſeems to me inconſiſtent and 
incompatible with the animal economy ; making ſtill 
proper allowance for Omnipotence and Divine Ven- 
geance, as in that of Sennacherib's numerous army, 
and many other ſuch plagues, mentioned in Scripture. 
What I mean, is, that a perſon cannot die of the 
plague (ſuch as it appears among us) inſtantaneouſly, 
or in a few hours, or even the ſame day, that he re- 
ceives the infection. For, you know, Sir, by your 
long experience in this country, that all ſuch, as have 
the plague, conceal it as long as they can, and walk 
about as long as poſſible. And I preſume it muſt be 
the ſame in all countries, for the ſame reaſon, which 
is the fear of being abandoned and left alone; and ſo, 
when they ſtruggle for many days againſt it, and at 
laſt tumble down in the ſtreet, and die ſuddenly, peo- 
ple imagine, that they were then only infected, and 
that they died inſtantly of the infection; tho it may 
be ſuppoſed, according to the rules of the animal 
economy, that the noxious effluvia muſt have been 
for ſome time mixed with the blood, before they 
Could produce a fever, and afterwards that corru pion 5 
— 5 
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1] 
and putrefaction in the blood and other fluids, as at 
laſt ſtops their circulation, and the patients die. 
This was the caſe of the Greek, who ſpoke with your 
maſter of horſe, Knightkin, at the window, anno 
1752, and went and died in- an hour afterwards in 
the vineyards of Buiuk dere ;- and it was faid he died 
ſuddenly, tho' it was very well known to many, that 
he had the plague upon him for many days before this 
accident happened. e 5 
Mrs. Chapouis found herſelf indiſpoſed for many 
days, anno 1758, and complained pretty much, be- 
fore ſne was ſuſpected to have the plauge. Captain 
Hills“ failor was infected in Candia 1736; was a 
fortnight in his paſſage to Smyrna, as the captain 
ſwore to me; yet he was five days in the hoſpital 
there before he died. Mr. Liſle's gardiner was in- 
diſpoſed twelve days before he took to his bed, and 
he lay in bed eight days before he died, in 
0 ʃ y ̃¼ | 

It is true, that Thucydides, in his account of the 

_ plague at Athens, relates, that ſome were faid to die 
ſuddenly of it; which may have led others into the 
fame way of thinking: but Thucydides (with all due 
regard to him) muſt be allowed to have known very 
little of the animal! economy, for he was no phy- 
fician, tho a very famous hiſtorian ; and he owns. 
moreover, that, when the plague firſt attacked the 
Pirzeum, they were ſo much ſtrangers to it at Athens, 
that they imagined the Lacedæmonians, who then 
befieged them, had poiſoned. their wells, and that 
ſuch was the cauſe of their death. Beſides, he pre- 
tends to affirm, from the little experience he had of 
the plague, that the ſame perſon cannot have it twice, 
which 
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which is abſolutely falſe. The Greek Padre, who 


took care of the Greek-hoſpital at Smyrna for fifty 
years, aſſured me, that he had had the plague twelve 
different times in that interval; and it is very certain, . 
that he died of it in 1736. Monſieur Broflard had it 
in the year 1745, when he returned from France; 
and it is very well known, that he and all his family 


died of it in April 1762. The Abbe, who takes care 


of the Frank- hoſpital at Pera, ſwore to me the other day, 
that he has had it already, here and at Smyrna, four 
different times. But, what is ſtill more extraordinary, 
1s, that a young woman, who had it in September 
laſt, with it's moſt pathognomonic ſymptoms, as bu- 
boes and carbuncles, after a fever, had it again on 


the 11th of April, and died of it ſome days ago, 
while there is not the leaſt ſurmiſe of any accident in 
or about Conſtantinople ſince December, this only 
one excepted : but there died four perſons in the ſame 
little houſe in September ; and as the houſe was never 


well cleaned, and-this young woman always lived 
in it, ſhe was at laſt attacked a ſecond time, and 


died. © 


The only antecedents, that I could obſerve to this | 
malady, was a great murrain among the black cattle 


in May 1745, and in the beginning of June, the ſame 
year, ſwarms of butterflies flew about, and there 
were great numbers of caterpillars creeping every 


where, and afterwards a violent plague : and, after 
obſerving the ſame anno 1752 and 1758, you may 
recollect, that Lforetold to you, Sir, that we ſhould have 
a hot plague in thoſe years; which accordingly hap- 
pened, eſpecially in the months of Auguſt and Sep- 
tember 1758, when many of Marſellini's family, 
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Spathari, Skwackhim's cook, Cherlacci Rimbeault, 


Jackino's ſon, &c. died of it. 


The plague is now more frequent in the Levant, 
than it was, when I came firſt into this country, about 
30 years ago; for then, they were almolt ſtrangers 
to it in Aleppo and in Tripoli of Syria, and they had 
it but ſeldom at Smyrna; whereas now they have it 


frequently at Aleppo, and ſummer and winter in 


Smyrna, tho' never fo violently in the winter; which 
muſt be owing to the great communication by com- 
merce over all the Levant, and more extended 
into the country villages than it uſed to be. I take 


the plague to be an infection communicated by 
contact from one body to another; that is, to a ſound 


body from an infected one, whoſe poiſonous effluvia, 
ſubtile miaſmata, and volatile ſteams, enter the cuta- 
neous ſores of ſound perſons within their reach, or 
mix with the air, which they draw in reſpiration, 


and fo advancing by the vaſa inhalantia, mix with 
the blood and animal fluids, in which, by their noxi- 


ous and active qualities, they increaſe their motion 


and velocity, and in ſome days produce a fever; fo 


that the nearer and the more frequent the contact is, 
the greater is the danger, as the noxious particles, ex- 
haling from the infected perſon, muſt be more nu- 
merous, and conſequently have greater force and ac- 
tivity in proportion to their diſtance. 

Some perſons are of opinion, that the air mult be 
infected, and that it is the principal cauſe of theſe 
plagues; whereas I preſume, that the ambient air is 
not otherwiſe concerned, than as the vehicle, which 
conveys the venemous particles from one body into ano- 


ther, at leaſt i in ſuch plagues, as I have ſeen hitherto 
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at Smyrna and Conftantinople; allowing always, that 
the different conſtitution of the air contributes very 


much to propagate the plague: for the hot air di- 


lates and renders more volatile and active the venem- 


ous ſteams, whereas cold air contracts and mortifies 
them. The perſon having the plague may be faid 
to have a contagious and poiſonous air in his room and 
about him, while at the fame time the open air is free 
from any dangerous exhalations; fo that I never 
was afraid to go into any large houſe, wherein a 
plaguy perſon lived, provided that he was confined to- 
one room. 

The peſtilential fever ſhews itſelf firſt, by a chilli- 
neſs and ſhiverings even in the months of July and 
Auguſt, ſo very like the firſt approaches of an ague, 
that it is impoſſible to diſtinguiſh the one from the 
other at firſt fight. This cold fit is ſoon accompanied 
with a loathing nauſea and defire of vomiting, which 
obliges the patient at laſt to diſcharge a vaſt quantity of 
bilious matter, with great uneafineſs and oppreſſion 
in the thorax and mouth of the ſtomach, attended 
ſometimes with a dry cough, as in an intermitting 
fever; and even in this ſtage it is very difficult to diſ- 
tinguiſh the one from the other. Next, the patient 
has a violent head-ach and giddineſs, with ſome flight 
convulſive motions : he breathes hard; his breath and 
ſweat ſtink; his eyes are ruddy, he looks frighted, 
ſad, and pale; he has an inſatiable thirſt; his tongue 
18 yellowiſh, with a red border; he has a total loſs of 
appetite, reſtleſſneſs, great inward heat, and more 
than could be expected from the fever, which is 
ſometimes pretty moderate, but grows ſtronger fre- 
quently towards night: the patient very often bleeds 
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at the noſe. He continues in that diſmal condition for 
| ſome days, untill the venemous matter begins to be 
1 ſeparated in ſome meaſure from the blood, and diſ- 
charge itſelf critically upon the ſurface by the cu- 
taneous eruptions of buboes, carbuncles, blains, pe- 
techial ſpots, and ſome ſmall veſicles or bliſters: but 
all theſe ſymptoms are not to be looked for in 
the fame perſon. When the cutaneous eruptions 
appear and grow ſenſibly, the patient finds himſelf 
better, and ſomewhat relieved from the great op- 
preſſion he laboured under before. Some perſons in 
the above ſtate have a very violent fever, ſometimes 
attended with a delirium and phrenzy ; others are ſtu- 
pid, ſleepy, and complain of nothing: as one of 
Captain Hill's men mentioned before; and the young 
fellow, whodied of the plague laſt year, which he had 
in our palace; for I no ſooner found, that he had a 
fever, and was at the fame time ſo very ſtupid and 
ſenſeleſs, but I concluded he had the plague, tho 
it was ſtrenuouſly maintained by the ſervants, that he 
had not been out of the kitchen for a month ; but, 
upon ſtrict examination, it was found, that he had 
many plaguy ſymptoms, as buboes, carbuncles, &c. 
upon his body, and that he had been in an infected 
houſe near the palace, about 12 days before; where- 
in no doubt he received the infection. Such as are 
furious and delirious, ſeldom live ſo long, as they who 
are ſleepy and ſtupid; but if they live long enough 
to have the cutaneous eruptions puſh plentifully, and 
their phrenzy begins to abate afterwards, they may 
recover more probably than ſuch as are ſleepy and 
have a moderate fever; tho' I have known ſome of 
E them likewiſe die; as Delaria, the French druggerman, 
—— Who 


1 | 
who went on horſe-back on Friday to Giamdere, 
—_— upon himſelf paſt danger, but died next 
Saturday morning. Marſellini's eldeſt fon, 1758, 
thought himſelf ſo very well after the eruptions of 
the buboes, that he went from town, and dined at 
Therapea, and returned to town the ſame evening 


and died, after he had been delirious for ſome days 1 
before, and had had the plaguy fever from the time | 
| he left Buiukders about ten days before. 


I make no doubt, Sir, but you are very ſenſible, 
that nothing in this country, eitherair or diet, produces 
the plague, tho both contribute very much to it's 
progreſs and violence, after it is brought here or to 

any part of this country from any other infected 


place; for you know, by long experience, that it 
rages moſt in the hot months of July, Auguſt, and 


September, when the diet of moſt of the poor in- 
habitants (who are the greateſt ſufferers by the plague) 
conſiſts of unripe fruits, cucumbers, melons,. gourds, 
grapes, &c. 

The plague breaks out here and at Smyrna ſome years, 
when it is not poſſible to trace whence it is conveyed; 
for ſome houſes, which were infected, and not well 
cleaned after the infected perſon is removed, lodge 
ſome of the venemous moleculæ in wool, cotton, 
hair, leather or ſkins, &c. all winter long; which, 
put in motion by the heat in April or May, breathe 
out of their nidus, where they reſided, and recover 
ſo much life and action, as to enter into the cutaneous 
pores of any perſon, who comes within their reach, 
and ſo infect him; as it happened at the French pa- 
lace, at Mr. Hubſch's and at Caraja's houſe, for 
two or three years running. But plagues of this kind 
ſeldom 


8 
ſeldom ſpread, and ate never ſo fatal, as ſuch as come 
from abroad. " © x" ""—_ 

Many are of opinion, that the heat kills the pMpue, 
as they term it, which is owing to a fooliſh ſuper- 
ſition among the Greeks, who pretend, that it muſt 
ceaſe the 24th of June, being St. John's day, tho 
they may obſerve the contrary happen every year; and 
the ſtrongeſt plague, that was at Smyrna in my time, 
anno 1736, was hotteſt about that time, and con- 
tinued with great violence till the latter end of Sep- 
tember, when it began to abate ; but was not entirely 


over till the 12th of November, when Te Deum was 


ſung in the Capuchins convent. 
This miſtaken notion may be in ſome meaſure 


owing to a wrong ſenſe put upon Proſper Alpinus, 


who allows that the plague at Cairo begins to ceaſe in 
the months of June and July, when the ſtrong 
Northerly winds (called Embats or Eteſian winds) 
begin to blow, which make the country much cooler 


than in the months of May, April, and March, when 
the plague rages moſt ; which he very juſtly imputes to 


the great ſuffocating heats and Southerly winds, 


which reign during thoſe months in that country: and 


it is then, that the ſhips, which load rice, flax, and 
other goods and merchandiſe for Conſtantinople re- 
ceive the infection, and carry it with them hither ; 
and, upon theſe goods being delivered to perſons in 
different parts of the city, the plague breaks out at 
once with great violence among the trading people 
of the Greeks, Armenians, and Jews; for I have ob- 


ſerved, both here and at Smyrna, that the Turks are 


commonly the laſt of the four nations, who are infected; 
but when the plague gets once among them, they ſuf- 
fer 
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fer moſt by it, becauſe they take the leaſt care and 
precaution, and their families are much more nu- 
merous. 5 Is 
The plague, as well as all other epidemical diſeaſes, 
has it's riſe, progreſs, ſtate, and declenſion, when 
it begins to loſe it's virulence, and many of the ſick 
recover. Some years it is felt ſporadically all the win- 
ter; and we hear ſome accidents in the Phanar, 
among the Greeks, among the Jews, Turks, and 
Armenians; and even among the Franks; for you 
may remember, that Pera was not clean all the win- 
ter 1762. Some years it lodges in the villages upon 
the Boſphorus; but during the winter it is never of 
any great conſequence. _ m 

As to the cure of this diſeaſe, ſome are for bleeding 
plentifully, as Leonardus Botallus and Doctor Do- 
ver, &c. But in this country, it is reckoned infal- 
lible death to open a vein, and therefore bleeding is 


never uſed: But I am of opinion that a medium 


between theſe two extremes might prove more to the 
purpoſe; for, as it is an inflammatory diſeaſe, bleeding 
and emetics. might be of uſe in the beginning, as 


ſoon as the patient is taken with the fever, eſpecially 


if the fever is very hot and attended with adelirium or 
any violent head-ach; but after there begins a ſepa- 
ration of the morbific matter, which the ſtrength 
of nature, and the agitation of the fever, drive 
upon the ſurface of the body in buboes or carbuncles, 
bleeding or purging muſt prove very prejudicial ; but 
gentle vomits might be of ſervice even then, as they 
might drive out thoſe cutaneous eruptions more pow- 
erfully than nature could do it without any help. 
The vomits likewiſe might prevent the return of the 


morbific 
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morbific matter into the blood, which frequently 
happens, and the buboes, &c. diſappear, and the pa- 
tient infallibly dies in a very ſhort time. As the peſ- 
tilential fever has many remiſſions, I am of opinion, 
that the uſe of the bark in the remiſſions might be 
of great ſervice; as it proved anno 17 52, when the 
French ambaſſador's ſervant was ſaved at Buiukdere, 
by means of ſome bark and ipecacuana, which I ſent 
with directions to Padre Joſeppe; and he was the 
only perſon, that recovered of all the gang, who were 
then taken ill in our village. 

The practice in the hoſpital is after this manner: 
when any perſon is ſuſpected, they give him a large 
doſe of brandy with a dram of Venice treacle; and 
afterwards they cover him very well that he may 


ſweat: for the firſt three days, he eats nothing but 


vermicelli boil'd in water, with a little lemon juice. 
On the fourth day they give him rice and water; 
which diet they obſerve ſtrictly till the 1 5th or 20th 


day, when they begin to allow him very thin chicken 
broth, commonly called brodo longo, and they give 
him from firſt to laſt nothing but warm water to 


drink. 

They apply firſt to the buboes and parotides a 
cataplaſm of mallows and hog's lard, to advance 
maturation; and, after they are ripe and open, they 
dreſs them with baſilicon ointment. 

They apply caimack and ſugar to the carbuncles 
for ſome days to cool them; and when they begin 


to ſeparate, they apply a digeſtive of Chio turpentine 


with the yolk of an egg. They apply nothing to 


the blains and petechial ſpots, which appear and dif- 


appear again upon any part of the body every three or 
four days. = 
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All this time they give the ſick no .medicines, be- 
ſides Venice treacle for the poor, and ſome doſes of 


bezoar for ſuch as can afford to pay for-it; and they 


never can be perſuaded to change their method ; for 


when you gave them Doctor James's powder, they 
never tried what effect it might have. 


I am of opinion that all antiphlogiſtics ſhould be 
uſed before the eruptions ;. and all alexipharmics and 
antiſeptics after them; more particularly camphire, 


and ſome doſes of bark always in the remiffions of 


the fever, and bliſters ought to be of great uſe in the 


ſleepy and ſtupid plague, for rouſing the animal ſpi- 


rits, and for giving them ſome motion : but they are 
never uſed here; and, as they live by cuſtom, it is im- 
poffible to prevail upon them to change it. 


As to preſervatives, I think the beſt is to remove 


from the infected perſons and houſes, and to keep 
at a proper diſtance for many days from them. 


Some are of opinion, that fire preſerves from the 


| plague, and purges the air; from whom I beg leave 
to differ; for I have remarked here, that cooks and 


cooks mates, who are always near the fire, ſuffer 
more by the plague, than any other ſet of people in 
proportion to their number. Beſides, the fire enlivens 


and gives energy to the poiſonous effluvia lodged 


about them, which otherwiſe might die and diſperſe 
in the open air, if expoſed ſufficiently to it. Fire 
moreover opens the pores, relaxes the fibres; and, as 


the hot weather propagates the plague, fire ſhould 
do the fame more or leſs; and for the ſame reaſon 1 


imagine, that all perfumes muſt be of very little 
fers! ce. 


The next beft- preſervative I take to be modera- 


cr ſuch meats as are of eaſy digeſ- 


tion, 
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tion, of a rich balſamic quality, and capable of pro- 


ducing a rich and generous blood. It is likewiſe a 


| ou preſervative to be under no apprehenſion, and 


ee as much as poſſible againſt diſmal thoughts 


imaginations upon ſuch occaſions. 
Thus, Sir, I have laid before you, in a few words, 


all that occurs to me upon the ſubject; and as moſtof 
the examples related happened in your own time, and 

are conſiſtent with your memory and knowledge, I 
- hope you can bear witneſs to the truth of the facts, 
if you think proper to preſent them- to the Royal 


Society; and if not, you may diſpoſe of them as you 


pleaſe, for I wrote them in obedience to your deſire, 


and to give you an evident proof of the profou nd re- 
ſpect, with which I am, 


Conſfantinople, 5 Sir * + 
It, . da CC 
1976 2 5 Tour moſt obedient 


humble ſervant, 


Mordach Mackenzie. 
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1748. The plague began the roth of May, and 


ended in November. 
1749: It began the 16th of March, and ended the 
20th of October. 
1750, It began April 21ſt, and ended the 17th of 
8 September. 
175. It began the 15th of May, and continued 
all the ſummer, autumn, winter, and 
to the latter end of September 1752. 
1753. It began May 3 fſt, continued all the ſum- 
mer, autumn, winter, and till the 17th 
of September 1754. 
1755. It began in June, but there was very little 
plague all this year. 
1756. It began March the 6th, and ended the 
sth of December. 
1758, Then there was none till the 23d of April 
1758, which ended in October. 
1759. It began April 4th and ended about the 
| Toth of September. 
1760. It began April the 24th, and ended the roth 
. of November. 
1761. It began the roth of March, and continued 
5 till the 19th of December 1762. Since 
which day there has not been hitherto one 
accident, beſides that of the young woman 
on the 11th of this month already men- 
tioned. 


In 1751, the 20th of October O. S. a vaſt quantity of 
ſnow fell, that cut off the diſtemper, and there was 
little plague in 1752. The former year was the moſt 
conſiderable, and more univerſally mortal at Con- 


ſtantinople than any in the ſpace of fifteen years. 
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XII. 


Jofiah Tucker, D. D. Dean of Glou- 


ceſter. 


Read Feb. 23, N Saturday the 11th inſtant, when 
1704: the tide had hardly begun to flow, 


according to it's regular courſe, it was obſerved, by 
the water-bailif of the city, and by ſeveral others, 


both on the back, and at the key, to riſe very ſud- 


denly to almoſt high-water mark ; and it fo continu- 
ed for near half an hour: then it ſunk, almoſt in- 
ſtantaneouſſy, three feet perpendicular: after that, it 
began to flow in again, and kept flowing on till one 
of the clock, and roſe to the height it was cps 
to do. 


At Rownham Paſſage, a mile below the city, the 


ferry-men obſerved the tide to ebb almoſt = "Bragg 


neouſly, and to fink at leaſt four feet perpendicular. 
Then. it flowed in again, as It ſhould have regularly 
done. 

Ar King-Road, which is about 43 miles below 
the city, the officers obſerved the king's boat to float 
tuddenly, which they attributed to a great freſh com- 


ming. But they found afterwards the boat preſently | 


aground. 

I could get no intelligence of any thing obſervable, 
that happened in the river Severn, excepting that at 
Glouceſter, and at Worceſter, the inundation ſunk 

very 


An Account of a remarkable Tide at 
| Briſtol : In a Letter to the Rev. Thomas 
Birch, D. D. Secret. R. S. from the Rev. 
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very faſt on that day. But moſt undoubtedly the 
rong rapid tide of the Severn- muſt have been afs 
fected in a very remarkable manner, had there been 
any curious perſons to take notice of it. 


* - 3. Y 
© IA . = 43 3+ 4) po 2» 
a_ YT CREE LEI. SES 48 , ,_—_ 4. N 


= 


* A 4 
" 
* 


— 


XIII. A Letter containing ſome Experiments 
in Electricity, io Mr. Benjamin Wilſon, 
F. R. S. from Mr. Torbern Bergman, of 

Upſal, in Sweden. 


Ampliſſime atque celeberrime domine, 


Read Feb. 23, L Xperimentorum circa corporum ad- 
— frictum jam ea ſunt commemoran- 
da, quæ cum ſerico inſtitui; cujus vis electrica, etſi a 

domino Gray dudum inventa, tamen hucuſque parum 
fuit explorata. Pulchra ſunt que adtulit dominus 
Symmer; ſed non ſufficientia. Ne vero longa narra- 
tione variorum tentaminum charta impleatur ; palma- 
ria tantum, et e quibus reliqua intelligi poſſunt, adfe- 
ram. Nova ligamenta ſericea, unum circiter polli- 
cem geometricum Suecanum lata, adhibui. Alterum 
extremitatibus fixum et bene tenſum, quod in poſ- 
terum fricatum voco, alterum vero ſeu fricans mani- 
bus, quantum fatis, expando, ſuper eodem ſpatio 
fricati pluries duco reducoque perpendiculariter ad = 
ejus longitudinem. Hanc operationem tranfuerſam | 
adpello: eam vero qua idem ſpatium fricantis ducitur : 
antrorſum retrorſumque, ſuper tota longitudine fricati, 
fecundum longitudinem fieri dico. 
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Si jam fricans et fricatum ſint 558 telæ, adeo- 
que textura, color, ſuperficies, ceteraque, quam prox- 
ime paria, fricatio vero inſtituatur tranſverſa, fricans 
poſitivam et fricatum negativam contrahit electricita- 

tem. In fricatione ſecundum longitudinem fricans 
fit negativum et fricatum pofitivum. 

Si fricans fit alius coloris quam fricatum (modo 
non nigri) eventus eſt idem. 

Si fricatum fuerit nigrum, hoc ſemper fit negati- 
vum, quocunque modo fricetur, excepto unico caſu, 
quo nimirum fricans quoque nigrum. Tunc enim, 
ſecundum — iricatum, poſitive electrifica- 
"IE 
Ex allatis vidi genus clectricitatis ſolis circumſtan- 
tiis frictionis determinari: ut vero modum invenirem, 
rem adcuratius penſitavi. In frictione tranſverſa, fri- 
catum, magis quam fricans, teritur. Nominetur attri- 
tus fricati et fricantis F, F reſpective, longitudo par- 
tis fricantis J, latitudo fricati a, numerus frictionum 

n, et erit ſemper F =nf (I- a). Hinc duplex 
oritur effectus; nam et fricatum magis lævigatur, et 
magis calefit, quam fricans. Politura alia corpora diſ- 
ponit ſeu aptiora facit ſtatui poſitivo ; ideoque, heic, ne- 
gativum ei adſcribere nolui. Experimentum quoque 
feci, in quo fricans, multa frictione, erat lævigatum: 

ſed nihilo minus, fricatum, rude, ſeu, nunquam antea 
adhibitum, inveniebatur poſitivum. Jure igitur in di- 

verſum caloris gradum cecidit ſuſpicio: et hujus exa- 
minandæ ergo, varia tentavi; quibus tandem ſequentia 
didici. 

Si frictio inſtituitur tranſverſa, fricans vero antea 
probe calefit, hoc invenitur, operatione peracta, ne- 
gativur m, et fricatum, poſitivum. Tentamina hoc ſuc- 


ceſſu 


the til 
ceſſu feci cum ligamentis, cœruleis, viridibus, luteis, 
rubris et albis. * 

Si fricatum fuerit nigrum, numquam poſitivam 
contraxit electricitatem, quamvis valde calefactum 
fricans: niſi hoc quoque nigrum. ; 

Ex hiſce itaque merito concluditur : Calorem cor- 
fora (ſaltem nonnulla) /tatui negati vo adaptare. 

Ubi de genere electricitatis quæſtio eſt, nonne hinc 
vari errores, dum alterutrum ex confricandis, antea, 
fortioris vis ergo, calefit? Nonne hinc phznomena 

cryſtalli Iſlandica, frigore producenda ? 5 
Nexum, experientiæ congruenter, ita concipio. 
Quodvis corpus B (e. g. vitrum raſum) fieri poteſt 
vel poſitivum vel negativum; prout, vel 25 C (ſerico) 
vel 78 A (panniculo laneo) adfricatur. Eſt igitur 
fixus quidam ordo, quem corpora ſemper ſequuntur, 
quamdiu circumſtantiæ manent eædem. Sint A, B, 
CD, E, corpora ; quorum quodlibet, cum anteceden- 
tibus, fit negativum, cum ſequentibus vero, poſitivum. 
Jam, quo minor inter confricata diſtantia, eo debilior, 
ceteris paribus, e electricitas. Ideoque inter A et E 
fortior, quam inter A et B: ſi nimirum cetera paria. 
Hine, inter corpora ejuſdem generis, difficulter ulla, 
producitur vis ; quæ, e contrario, cum diſtantia, creſcit. 
Calor, uti probavi, ſtatui negativo corpora adaptat; 
ſed, ſi diſtantia memorata paullo major, eam quidem 
ſuperare non valet; quod ex ligamentis nigris patet; 
interim tamen vim debilitat. Si globus electrificato- 
rius incaleſcit, experientia quotidiana edocti, novimus, 
vim electricam debilitari. Nonne inde, quod calore 
magis adaptetur ſtatui negativo, unde diſtantia fricans 
inter et fricatum minuitur? Sed de hiſce, alia vice, 
plura; dum ſimul caloris effectus in alia corpora ex- 
ponere liceat. 

De 


De exiſtentia binarum electricitatum, memet, multa 
variaque luculentiſſima experimenta plene convicerunt, 
ſed quid de natura electriciĩtatis, fic dictæ, negativa, ſit 
ſtatuendum, adhuc dubius hæreo. Apices poſitivi 
ant, et negativi quoque ; quod ad oculum monſtrari 
poteſt; phoſphoro illito, nam vapores alias vage e cor- 
pore non electriſato ſurgentes, inſtar caudæ cometæ, 
tam poſitivi quam negativi, ad magnam diſtantiam 
ejectant. Difficulter cum privatione, rarefactione et 
adfluxu fluidi electrici conciliari poſſunt phenomena 
allata. Quæ tua fit mens, ut mihi proxime explices, 
OrO. W 8 t 
Quæ in noviſſima epiſtola de metallorum electrici- 
tate ſcripſi; de confricatione, uſdem ſemper (quantum 
poſſibile) facta circumſtantiis, intelligenda ſunt: nam 
licet, initio, diu ſola frictionis variatione, diverſam, elec- 
tricitatem procreare non poſſem, tandem vero, ad tuum 
præſcriptum, felicius operationem adgreſſus ſum. 

Inſtrumentum novum nuper invenit dominus 
Wilcke, quo, in campo, abſque linea meridiana, acus 
magneticæ declinatio facile inveniri poteſt. Obſerva- 
tionibus, hocce, Stockholmiæ factis, æſtate præterlapſa, 
acus II gr. 50 min. occidentem verſus, declinare re- 
periebatur. Hoc quoque utili invento, linea meridi- 
ana, abſque negotio, ducitur. 1 

Domini Mountine et Dodſon, mappam, declinati- 
ones magneticas, pro anno 1756 (ſi probe memine- 
rim) monſtraturam: polliciti ſunt, ſed, num talis in 
lucem prodierit, adhuc 1gnoro. 3 

Epiſtola, ad R. Societatem Upſalenſem ſcripta, du- 
dum lecta eſt. 

Hocce autumno, vari globi ignei viſi ſunt, me- 
teoro igneo, in parte prima voluminis LI. Tranſacti- 

185 onum 
2 <td 


wh 

onum deſcripto, valde fimiles. ' F ulmina quoque, 
ſtate præterita, in meridionalibus præcipue regni par- 
tibus, graſſata ſunt. Ulluſne, in Anglia, ful minis ictus, 
virgis ferreis erectis, avertere conatus eff ? et quo ſuc- 
ceſſu? In Penfſylvania tentari mihi narratum eſt. 
Certe ſi prudenter inſtituatur, nulla hinc mala metu- 
enda video. 

| Omnigenam tibi optans felicitatem proſperitatem- 
que, me tuo favori ſolitæque amicitiæ commendo, et 
fummo, quo par eſt, animi adfectu, permaneo, 


5 Ampliſſimi _ celeberrimi Naminis tui 
Cultor obſervantiſſimus 
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XIV. An Account of a Fiſh from Batavia, 
called Jaculator: In a Letter to Mr. 
Peter Collinſon, F. R. S. from John Al- 
bert Schloſſer, M. D. F. R. 5. 5 


Dear Sir, : Aufertns, 22d Feb. 1763. | 
Read March 15, TTAVING lately received from 


1 I Mr. Hommel, governor of the 
hoſpital at Batavia, many uncommon fiſhes, well 
preſerved, amongſt them is one as curious for it's 
ſhape, as for it's extraordinary manner of obtaining 
it's food; It is new to me, and, I believe, hath never 
been obſerved by any writer on natural hiſtory. [Vide 
T_T TEST” mT 
I requeſt the favour, that you will preſent this rare 
fiſh to the Royal Society, as a ſmall, but fincere proof 
of the gratitude and eſteem, which I really have for 
that reſpectable, learned body. e | 
Governor Hommel gives the following account of 
the Jaculator or ſhooting fiſh, a name alluding to it's 
nature. It frequents the ſhores and fides of the ſea 
and rivers, in ſearch of food. When it ſpies a fly 
fitting on the plants, that grow in ſhallow water, it 
{ſwims on to the diſtance of four, five, or fix feet, 
and then, with a ſurprizing dexterity, it ejects out of 
it's tubular-mouth a ſingle drop of water, which ne- 
ver fails ſtriking the fly into the ſea, where it ſoon 
becomes it's prey,  _ 


Vor. LIV. | The 
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The relation of this uncommon action of this 
cunning fiſh raiſed the governor's curioſity ; though 
it came well atteſted, yet he was determined, if poſ- 


fible, to be convinced of the truth, by ocular de- 


monſtration. 


For that purpoſe, he ordered a large wide tun to 
be filled with ſea· water; then had ſome of theſe fiſh 


caught, and put into it, which was changed every 
other day. In a while, they ſeemed reconciled to 
their confinement; then he determined to try the ex- 
riment. 
A lender ſtick, with a fly pinned on at it's end, 
was placed in ſuch a direction, on the fide of the 
veſſel, as the fiſh could ftrike it. 


It was with inexpreſſible delight, that he daily ſaw 


theſe fiſh exercifing their {kill in ſhooting at the fly, 
with an amazing velocity, and never miſſed the 
mark. 


In looking oyer that noble work of the Muſeum 
of the king of Sweden, printed anno 17 54, I met with 
this Jaculator, well engraven, and deſcribed, by the 


learned Baron Linnzus, under the title of . 


pag. 61, plate 33. 


Baron Linneus's Deſcription. 


Acanthopterygii-chztodon. 
5 Chætodon roſtratum, pinna dorſali prflics macula 
uſca. 1 
Corpus ovatum, compreſſum; faſcia griſea perpen- 
dicularis ſecat caput per oculos. Faſcia griſea perpen- 
dicularis ab initio pinnz dorfalis deſcendit ante pec- 


torales ad ventrales. Faſcia griſea perpendicularis in 
: 3 medio 
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Read March 29, 


[ 9x ] 
medio piſce. Faſcia fuſca ſaturatior cingit caudam 
ante radios. Macula fuſca orbicularis in medio pin- 


næ dorſalis ubi mutica. 


Caput roſtro elongato, fere ut in ſyn gnathis, dentes 
in maxillis minimi. Narium foramina utrinque 2 


ante oculos, membrane branchioſtegæ officula 5. 
Opercula branchiarum ſquamis tecta, ut in reliquis 


congeneribus. Pinnæ dorſi et ani æquales, valde 
tranſverſz, et lateribus ſquamis tectæ. Dorſalis radiis 


9-31 primoribus mucronatis, poſterioribus 3 1 molli- 
bus, longioribus. Pectorales radiis 14. Ventrales 


radiis 6 mollibus, excepto primo ſpinoſo; eorum 
ſecundus reliquis longior. Ani radiis 320 poſterio- 
ribus 20 longioribus, mollibus ; primis 3 ſpinoſis, ; 
caudz radus 14, æqualibus; parva 
Accedit proxime ad LABRUM roſtro reflexo faſciis 
lateralibus tribus — 4 Acad. 1. p. 31 3 


XIV. An Account of the Poliſh Cochineal 
In a Letter to Mr. Henry Baker, F. R. §. 
from Dr. Wolte, of Warlaw, 


Warſaw, April 4, 1763. 


0 CCI Polonici ſunt ova, vel 

18 potius pupæ inſecti nondum ſatis 
cogniti, quæ ad radices variarum plantarum adhærent, 
et verſus finem Julii ab evulſis radicibus ope cultr: 
abraduntur et colliguntur. Plantz illæ ſunt valde va- 


riæ, nec quotannis in una eademque ſpecie reperiun- 


tur 
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tur cocci illi, fed pro lubitu vagantur, hoc anno in hac, 
ſequenti in alia planta. Communiter creditum, 


non inveniri niſi in ſclerantho perenni calycibus fruc- 


tus clauſis, Linnæi, quod polygonum minus Bauh. fo- 
lio et flore albicante, ſeminibus nudis oblongis. Hæc 
planta amat loca ſabuloſa; fed nimis eſt rara, ut no- 
tabilis cocci quantitas inde colligi poſſit. Uberior 
longe proventus eſt ejus in pratis pinguibus Podoliæ 
et Ucrainiae : ibique invenitur fupra omne genus fra- 
gariæ et potentillæ; ſæpe etiam ad radices ſecalis, alia- 
rumque plantarum, de quibus tamen nihil certi com- 
pertum habeo. Maxima copia collectum vidi ex 
potentilla alba Linnæi, fol. digitat. 5 natis, apice con- 
niventi ſerratis, caulibus filiformibus procumbentibus, 
receptaculis hirſutis : hanc nimirum indicare mihi vi- 


detur; ceterum ex fragraria flore albo, foliis lanceolatis, 


medio maximo, ſubtus villoſis, ſupra viridibus cum tenui 


margine argenteo, caulibus debilibus hirſutis. Deinde 


ex pentaphyllo officinali,. ſeu. potentilla reptante Lin- 


næi, fol. quinatis, caule repente, pedunculis unifloris. 
Poſtea etiam ex potentilla cauleſcente Linnæi fol. qui- 


natis apice conniventi ſerratis, caulibus multifloris 


erectis receptaeulis hirſutis; de quibus ſpecimina mitto. 
Poſtquam copia horum cocculorum. collecta eſt, 
immittuntur in ollam, et ſupra ignem torrentur 
quouſque vermes enecati arbitrantur. In Auguſto, 


inſectum, ovum ſuum relinquit, et in planta tarde 
decurrit. Eſt inſectum ſeminis cannubis magnitu- 


dine, totum molle, infra planum, ſupra ellipticum, 
ſeu ovatum, rugis tranſverſis ſemicircularibus decem 
circiter a capite ad anum, quæ rugæ in inferiori ab- 
dominis parte in marginem quaſi vel fimbriam count, 


ſecundum circumferentiam abdominis inferiorem. 


Caput 


A * — 
n 3 Pas 


mz: roſtrum reflexum perbreve. 
fetofum ? ut dicit Linnæus. Saltem pili ibi videntur 


„ 
Caput parvulum; thorax ſupra vix conſpicuus. Co- 
lor totius animalis obſcure purpureo-brunnus. Totum 


— pilis tenuibus, argenteis longis (reſpectu inſecti) 
undique tomentoſum, ut videatur pulverulentum, vel 


farina alba conſperſum. Pedes ſex valde breves, mi- 


nuti, nigrore ſplendentes, inſtructi unguibus acutis 


duobus. Antennæ duæ filiformes 23338 nigerri- 
n 


paulo craffiores et longiores, ſed ſimiles reliquis. An 
volatilia frant, expiſcare nondum potui, nec ſexum qui- 
dem internoſcere potui.. Sed dabitur, Deo dante, 


opportunior occafio, in hæc inquirendi: Transfor- 
mationes difficulter obſervantur, cum inſectum deli- 


catulum a quavis injuria facile vits privetur, et illo- 
intra fiſſuras radicum abſcondat ſe. Optimam 


figuram hujus inſecti nuper dedit Ledermiiller Norim- 


tem 


bergenfis in obſervationibus microſcopicis. 


Color inde lanz, goffipio, lino, conciliatur dilute 
carmeſinus. Modus tingendi talis eft. Coquunt 
coccum in aheno eupreo, cum liquore, quem was 
(acidum) dicunt, et qui in Podolia, Ruſſia, et Ucrainia, 


22 pro potu ordinario inſervit. Parant vero 
hunc potum #was ex farina ſecalina, quam infun- 
dunt aqua multa calida, et in loco tepido relinquunt, 
donec fermentatione aceſcat, et limpida fiat. Quantum 


quotidie de hoc liquore ebibunt, tantum addunt no- 


væ aquæ cum manipulo farinæ. Breviori tempore 


idem fit, ſi fermentum acidum panis ſecalini piſtorum 
cum multa aqua diluatur, et in locum tepidum repo- 


natur. jam in hoc liquore coccum diu coquunt. 
Enaſcitur ſpuma et pinguedo valde multa, inſtar ſebi 
alba, quam ſollicite ſemper auferunt, uſque dum 
talis jam nihil appareat. Erit liquor pulcre ſangui- 


neus. 


abdomen pone 
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neus. Jam, lanam puram albam in alio aheno cum 
ſimili liquore as, et mediocri aluminis quantitate 
decoquunt, et falibus his bene imbutam exficcant. 
Tandem lanam ita præparatam, in liquorem illum 
ſanguineum immittunt, et per aliquot minuta co- 
quunt : fic in momento omnis color lanz adhzret, et 
liquorem inſtar aquæ limpidum relinquit. Lanam 
ſic tinctam aqua frigida abluunt et exficcant. 

Rudis hec tractatio docet, quantum ille color 
emendari poſſet, ſi in vaſe ſtanneo, cum ſale ammo- 
niaco et ſolutione ſtanni tractaretur. Narrarunt mihi 
collectores, ſi animalcula viva colligantur et enecen- 
tur, colorem inde obtineri multo elegantiorem ; cui 
facile crediderim, ſi præſertim eadem ſollicitudine 
colligerentur, ac fit cum cocco Mexicano (cui de 
cetero noſtrum inſectum valde ſimile videtur), et loco 
toſtionis, in aceto enecarentur, Multum Chocimi 
inquiſivi in id, quo Turci purpureo colore lanam in- 
ficiunt : ſed tinctura illa non niſi in Aſia minori ex- 
ercetur. Omnes tamen dicunt, tincturam hanc ob- 
tineri ex baccis, quæ ad radicem plantæ Armeniacæ, 
quam Romam appellunt, creſcunt. Forte hæc planta 
eadem cum potentilla alba, et forte etiam pulchritudo 
coloris non niſi ab artificio tinctoris pendet. 
Quantitas cocci hujus ad exteros exportati, ex Po- 
dolia, facile aliquot millia librarum quotannis excedit, 
et præterea multum domi conſumitur. Maxima 
in Turciam abvehitur, magna etiam Breſlaviam venit. 
Conſtat libra una 8-10 florenis Polonicis, (five 45 
ſhillings) et una libra fere 20 libræ lanæ ting poſſunt. 


Further 


* „ 
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Flrther Arti of the Poliſh Cachineal : Is 4 Letter 


from Dr. Wolfe to Mr. Henry Baker, F. R. S. 


Read April 12, F AST ſummer I amuſed myſelf with 
1764. the Poliſh cochineal. It is unknown 
and neglected in this country. The ſeveral kinds of 
Potentillas are here very rare, and it was only upon 
the polygonum minus, or ſcleranthus perennis Lin- 
næi, that I found the cochinille. I gathered about 
300 of the coccuſſes, and put them with the plants 
and ſome ſand in large pots. They are of different 
ſizes. The inſects creep out of their coccuſſes from 
the beginning of June till the middle of Auguſt: 
about got out under my eyes. They are all ex- 
actly of the ſame ſhape: but ſome are three times 
ſmaller than others, according to their coccuſſes. 
The coccus is a thin round white ſæin. The inſects 
are all hairy more or leſs; ſome are of a darker colour, 
ſome more crimſon; ſome ſeem ſomewhat longer, 
others broader. But theſe differences ſeem to depend 
on their voluntary extenſion, and on their age, becauſe 
they grow from day to day darker and more hairy. 
No mouth is to be ſeen, but a deep plait or furrow 
at the upper part of the breaft. Two extremely 
ſmall dark points feem to be the eyes. The two 
horns are thick, twiſted like a ſcrew, of the length 
of thebreaft; they end in an obtuſe point. The two 
fore legs are twice the fize of the four hinder legs, 
they have all ſharp black incurved claws. The ſhape 
of the wrinkles and furrows may be ſeen in the drawing. 
It is impoſſible to find marks of the ſex; and though 
they join ſometimes their anuſſes, yet they do it fo 

looſely, 
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tooſely, that it cannot be accounted for a copulation. 
They ſeem to eat nothing at all. They creep about 


the plant a week or two, going often under ground, and 


getting up again. Then they make themſelves a deep 
cylindrical hole in the ſand down to the hard bottom 
of the pot, the end of which they cover with a fine 
white filk growing upon their bodies. There they 
lay their eggs and die. Others, who are diſturbed 


in their work, grow weary and white, as if they 


were powdered all over with a white meal, which 


through a glaſs appears to be very fine white filky 


hairs, coming out over all the body. At laſt they 
lay them down upon their backs: the ſilky hairs grow 
very faſt, to the length of one inch and a half, and 
the inſect twiſts with its claws the hairs all round its 
body, fo as to reſemble a ſmall heap of cotton; but the 
hairs are ſo tender, that a ſmall wind will tear and 
deſtroy.it. In this heap of cotton they lay their eggs, 
from fifty to an hundred, and then they die. Thus 
they remain till the middle of July, Afterwards, 
though they make their holes, or their cotton heaps, 
yet they die without laying eggs. The eggs are crim- 


ſon, tranſparent, ſcarce viſible, long, and round- 


pointed at both ends. In a week's time the young 
inſets creep out: they are like their parents, but 
ſmooth, tranſparent, and crimſon. I preſented them 
every day freſh roots of the polygonum, but I cannot 
ſay they have eat any of them. In a week or two 
they diſappear, going under ground. I preſerve all 
theſe things. The inſets ſeem now all dead, and 
ſo do the young ones, buried up in ſand : but I hope 
next ſpring to ſee them alive, and to proſecute their 


farther change, I have killed about one hundred of 
the 


A 
the inſects in hot vinegar, as it is done in Mexico; and 
now I ſhall attempt to dye ſome woolly threads in 
the common way of the ſcarlet dyers. In the mi- 
croſcopical obſervations of Ledermuller at Nurem- 
berg, you will find tolerable drawings belonging to 
this matter. In the beginning of Auguſt, 1 found 


an extremely ſmall white fly, ſomewhat like to what 


is ſuppoſed to be the male inſect. It is a third part 
of the fize of what is repreſented by Ledermuller. 
It has a body like a gnat, ſnow-white, powdered below, 
but gray ſhining upon its back, fix tender ſnow-white 
legs without claws, a thick bulky head, two very 
ſmall prominent eyes, two hair-like horns, two wings, 
large enough in compariſon to the body, ſnow-white 
below, and fhining gray above. The belly to the 
tail is taper, and at the tail are three white hairs, very 
tender, and four or five times the length of the whole 
fly. But as this was the ſingle one amongſt three 
hundred, and totally unlike in every part to the other 
inſects, I doubt very much of its being of this genus. 
I hope next ſummer will teach me more; and, if I 
ſhould be happy enough to bring the matter to any 
clearneſs, I ſhall put my obſervations into ſome order, 
and ſend them over with proper drawings belonging 
to it. But as there is no doubt but this infect will 
be found as well in England as in Poland, I thought 
it proper to give you the account of my obſervations 
as far as they go. Perhaps ſomebody of yours will 
think it worth their while to look the next month of 
June at the potentilla, fragaria, and polygonum minus 
roots, and will very likely find theſe ſame things. 
Tas. X. Ne. 1. The cochineal inſect of its natural 
fize. 2. The ſame magnified. 3. The cotton. 4. 
Vo. LIV. 0 -.-- Tas 
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The cotton with the animal in the middle, and its 
eggs of the natural ſize. 5. An egg by the firſt magni- 
fier. 6. Two coccuſes greatly magnified. 7. The 
inſect greatly magnified. 

I ſend you alſo ſome of the inſects killed in vinegar 
and dryed. The cotton, and the ſuppoſed male inſect. 
Some young inſets. Some dead inſets buried up in 
their cotton, ſome of which layed eggs, others not, 
ſome void coccus ſhells, fome young ones, ſome eggs 
etc. and alſo the polygonum minus. 

P. S. The 12th of October, at 8 O clock in the 
evening, we had here a ſtrong aurora borealis. It 
laſted but a quarter of an hour. The ſhooting rays 
were white, and went all round from the horizon, 
making up at leaſt three quarters of the circle of the 
horizon, the middle being juſt in the north. The 
rays pointed all towards one point of the heaven, 
which point was not the zenith, but at leaſt 20 de- 
grees farther directly againſt the South. It was a 
fair day. No wind or rain followed it; but the air 
was calm before and after. 


Warſaw o Nov 23 1763, 


XVI. 4 
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The cotton with the animal in the middle, and its 
eggs of the natural fize. 5. An egg by the firſt magni- 


fier. 6. Two coccuſes greatly . 7. * he 


inſect greatly magnified. 


I ſend you alſo ſome of the inſects killed in vinegar 


and dryed. The cotton, and the ſuppoſed male inſect. 


Some young inſets. Some dead inſets buried up in 


their cotton, ſome of which layed eggs, others not, 
ſome void coccus ſhells, ſome young ones, ſome eggs, 
etc. and alſo the polygonum minus. 


P. 8. The 12th of October, at 8 o'clock in the 


evening, we had here a ſtrong aurora borealis. It 
laſted but a quarter of an hour. The ſhooting rays. 
were white, and went all round from the horizon, 
making up at leaſt three quarters of the circle of the 
horizon, the middle being juſt in the north. The 
rays pointed all towards one point of the heaven, 
' which point was not the zenith, but at leaſt 20 de- 
grees farther directly againſt the South. It was a 


fair day. No wind or rain followed it; but the air 


vas calm before and after. 
| Warſaw, Nov. 23, 1763, 
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XVI. Obſervations upon two antient Etruſcan 
Coins, never before illuſtrated or explained. 
In a Letter to the Rev. Thomas Birch, 
D. D. Secret. R. §. from the Rev. John 
Swinton, B. D. F. R. S. Member of the 
Academy degli Apatiſti at Florence, and 


of the Etruſcan Academy 9 Cortona in 
Tuſcany. 


Good Sir, 


Read March 29, W O ſmall Etruſcan coins, or 

Ty weights, came lately into my 
poſſeſſion, which I take to have been never hitherto 
publiſhed. Each of them is an uncia, or twelfth 
part of an as, and in pretty good conſervation. The 
weight, or value, of each piece appears from a ſingle 
globule on the reverſe. As on ſeveral accounts they 
ſeem to merit the attention of the curious, and have 
not been yet explained ; the Society will indulge me 
the liberty of imparting to them my ſentiments 
of theſe valuable coins, and ſubmitting to their 


_ conſideration a few curſory remarks upon them here. 
[Tas. XI. ] 


I. 


The firſt of theſe medals preſents to our view a 
diademated head, greatly deformed by the injuries of 
O-23——— time, 


[100 
tne. The workmanſhip is rude, ſuch as we find 
it to be in many of the more antient Etruſcan coins. 
The flip of metal projecting from the round of the 
weight demonſtrates the piece to have been caſt, and 


may therefore be conſidered as a certain indication of 


it's high antiquity. From the globule and two let- 
ters, T v, on the reverſe, we may infer this coin to 
have been a ſtips uncialis of the Tudertes, or people 
of Tuder, TOYAEP, as this antient city of Italy 
ſeems to have been called by (1) Strabo. It is 
at preſent known by the name of Todi. It went 
under the denomination of Tutere (2) amongſt the 
Etruſcans, and is pointed out to us by the let- 
ters T v, as here, on (3) ſeveral of their earlier 
coins. 3% 

That this piece is an Etruſcan weight of very con- 
fiderable antiquity, ſeems likewiſe evident from the 
| barbarous and uncouth taſte that appears in every part 
of it, in conjunction with the manner of writing, 
from the right hand to the left, viſible on it, which 
antiently prevailed over all the (4) lucumonies of 
Etruria. The figure on the reverſe, however rude 
and inelegant it may be, was perhaps intended to 
repreſent the prow of a ſhip, ſo frequently to be 
met with on this minute fort of coins. For a parti- 
cular and ſatisfactory account of the early origin of 


(1) Strab. Geograph. Lib. x. Sil. Ital. 
(2) Anton. Franciſc. Gor. Muf. Etruſe. p. 162, 427. Flo- 
rentiæ, 1737. 8 
(3) Anton. Franciſc. Gor. ubi ſup. p. 427. Honor. Arigon. 
Num. Urb. et Populor. Hetrur, Tab, VII, VIII, VIIII, &c. 
Tarvifii, 1745. 
(4) Phil. Bonarot. Ad Monument. Etruſc. Oper. Dempft. 
Audit. Explicat, & Conject. & xlii. p. 90. Florentiz, . 1 
= uch 
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ſuch eaſt pieces (5) as this, recourſe may be had to 


the very learned authors referred to here. 
With regard to the diademated head on this piece, 
I ſhall only beg leave to obſerve, that a ſimilar one 


occurs on an antient Etruſcan coin publiſhed by 
(6) Arigoni, on a very old medal of Rome now in my 


poſſeſſion (7), and undoubtedly on ſeveral other valua- 
ble pieces of a very remote antiquity, to be met with. 


in the cabinets of the learned. This ſmall Etruſcan 


uncia weighs preciſely three penny weights and 


one grain. 


That the weight, or coin, I have been conſider- 


ing was current in Etruria long before the people of 
that country found themſelves obliged to ſubmit to 


the Roman yoke, will not, I think, admit of a di- 
ſpute; but how many years it preceded that wherein 
the battle of the Lacus Vadimonis (8), fo ruinous 
to the Etruſcans, was fought, for want of ſufficient. 
light, both from hiſtory and the medal itſelf, I muſt. 


not take upon me to decide. = 


II. 


The ſecond piece exhibits on one ſide the head of 
Hercules, adorned with a lion's ſkin ; behind which a 


fiſh, reſembling the turſo, or tyrſo, appears, attended 


by three Etruican letters wel enough preſerved. On 
the reverſe a dolphin, or tyrſo, part of an anchor, and 
another fiſh, under the former, preſent themſelves 


(5) Idem ibid. S xXXViii. p 78. Anton. Franciſc. Gor. ubi 
ſup. p. 421. Una Lettera Al $:onor Abate Barthelemy di Annibale 
degli Abati Olivieri, p. 27. In Peſaro, 1757. 

(0) Honor. Arigon. ubi ſup. Tab. XIV, XVI. 

(7) See Plate Fig. 


_ (8) T. Liv. Hiferiar, ab Urbe Cand. Lib. ix. 


+ * 1 — 
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to our view. The other part of the anchor and the 
fiſh appertaining to it have been defaced, by the in- 
juries of time; as we may collect from a fimilar 
ſtips uncialis formerly publiſhed by F. Montfaucon, 
then in the cabinet of the Marſhal d'Eſtrees. A 
ſingle globule, or uncial mark, determining the 
weight, or value, of the piece, 1s alſo viſible here. 
The workmanſhip is ſomewhat rude, and different 
from that of the Romans. The tyrſo ſeems to 
allude to the origin and moſt antient name of the 
Etruſcans, who were called Tyrſenians by the Greek 
writers that flouriſhed before Polybius (10). That 
fiſh not ſeldom (11) occurs on the Etruſcan coins. It 
is thought to have been one of the diſtinguiſhing ſym- 


(9) Mae. Sup plem. de P Antiquit. Eapligu. Tom. It. 
Liv. iv. c. 6. Pl. 48. p. 106. A Paris, 1724. 

(10) Boch. Chan. Lib. I. c. xxx111. p. 647, 648. Francofurti 
ad Moenum, 168 1. Phil. Bonarot. Ad Monument. Etruſc. Ex- 
plicat. & Conject. & xxxviII. p. 80. Florentiæ, 1726. Anton. 
Franciſc. Ges. Mu. Erg Vol. II. p. 421. Florentiz, 
1737. 

(11) Phil. Bonarot. BY ſup. $ xxxviii. Ant. Fran, Gor. abi 
ſup. p. 421. I have an exceeding fine Etruſcan weight, or braſs 
medal, of Volterra, adorned with the head of Janus on one 
fide, done after the Etruſcan manner; and on the reverſe with a 
tyrſo, the obelus, or mark of the as, and feven Etruſcan let- 
ters, forming the word VELITHERA, or VELITERA, the old Etruf- 
can name of Volterra, one of the moſt antient cities of Tuſcany. 
The piece is in the fineſt conſervation, and weighs four ounces, 
fifteen penny weights, and eighteen grains. 

It is farther remarkable for a figure of the a, wkich I never met 
with, before this weight fell into my hands, upon any of the Etruſcan 
remains of antiquity, One of the fides of that element here is 
much ſhorter than the other, not unlike the form of the Greek 
Alpha exhibited by ſome of the earlieſt Athenian tetradrachms, 


particularly one in my poſſeſſion, the moſt antient of any that | 
have hitherto ſeen. 


bols 
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bols of the Tyrſenian nation, with which the people 
of it were very well pleaſed. 

The forms of the letters on this medal are exactly 
the ſame with thoſe of the correſpondent elements 
uſed in Umbria and the Proper Etruria, and apparently 
anſwer to the Roman letters Far. They are ſuffici- 
ently clear and diſtinct, having ſuffered little from 
the injuries of time. The word they repreſent, in 
conformity to the Etruſcan (12) manner, points out 
to us ſome remarkable town. This may be certainly 
evinced from the inſcriptions preſerved on other 
Etruſcan coins. Now to what town can this word 
be ſuppoſed as a proper name to refer, but to Fæſulæ 
in the Proper Etruria ? That city ſtood at the foot of 
the Apennines, and was one of the moſt (13) antient, 
as well as the moſt conſiderable, towns of Etruria. 
The Greeks wrote the name of it (14) ®AILOTAAL 
and (15) ALTO AA, the earlier Latins (16) FAISVLA1, 


Hence it ſhould ſeem to appear, that this valuable Etruſcan coin 
has never yet been publiſhed, at leaſt with a ſafficient degree of 
exactneſs. I therefore judged it would be by no means improper 
to ſend the Society a draught of it, as well as one of the Athe- 
nizn tetradrachm here mentioned, taken with the utmoſt ac- 
curacy, and ſuch as may be entirely depended upon. 

Vid. Annib. deg]. Abat. Olivier. ubi ſup. p. 43. 

(12) Anton. Franciſc. Gor. ubi ſup. p. 422-431. Joan. Baptiſt. 
Paſſer. Piſaurenſ. De Num. Etruſc. Peftanor. Diſſertat. Vid. 
Symbol. Litterar. Vol. II. p. 13-35. Florentiz, 1748. 3 

(13) Tho. Dempft. De Etrur. Regal. Lib. Iv. c. xix. & alibi, 

lorentiæ, 1724. . „ 

(14) Appian. Alexandrin. De Bell. Civil. Lib. II. p. 711. Am- 
ſel. 1670. Dio, Lib. xxxv11. 

(15) Polyb. Hiſtor. Lib. II. c. 25. p. 158. Amſtel. 1670. 

(16) Enn. & Lucret. paſſim. Virg. Joh. Nicol. Func. Marbur- 
genſ. De Adoleſcent. Latin, Ling, Trafat. p. 325. Marburgi 
Cattorum, 1723. : 
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. 
and thoſe of the Auguſtan age AES AE. The 
diphthong Al at firſt prevailed amongſt the Latins, 
as well as the Greeks; but was afterwards converted 
by them into &, or At. a | 
That the Etruſcans uſed globules on their coins, to 
denote the weight or value of them, has been obſerv- 
ed by the moſt celebrated (17) antiquaries, and is now 
univerſally allowed. From them the cuſtom of im- 
preſſing theſe marks upon money and weights paſſed 
to the Romans. Now Fæſulæ was one of the moſt 
famous and antient cities of Etruria. Nay, with its 
diſtrict, according to a (18) very eminent writer, it 
formed one of the twelve lucumonies, or free ſtates, 
of that country ; and, in ſupport of this ſentiment, 
Ut may be remarked, that ſeveral valuable remains 
of (19) Etruſcan antiquity have been found near the 
ſpot tormerly occupied by that city. A mint was 
therefore undoubtedly erected there, and money coined 
init. The ſituation of this place, at a ſmall diſtance 
from the Arno, and not far from the Tyrrhenian Sea, 
may be conſidered as an additional reafon why a turſo, 
or tyrſo, ſhould have ſometimes been impreſſed on its 
coins. . 
The age of the piece before me JI cannot take 
upon me, with any preciſion, to determine; but think 
it muſt have been emitted from the mint at Fæſulæ, 
before the final ſubjugation of Etruria by the Romans. 


(17) Phil. Bonarot. ubi ſup. Honor. Arigon. Num. Urb, & Po- 
pulor. Hetrur. Antiguiſim. Tarviſii, 1745. | 
(418) Dempſt. ubi ſup. et alibi. Vid. etiam Cluver. Cellar. &c. 
(19) Anton. Franciſc, Gor, ubi ſup. p. 19, 112, 435. 


I ED We 


Nirdkckbvͤnrfeü szene, 

We may therefore reaſonably preſume it to have ap- 
peared before the reduction of that country to the 
form of a province by the conſul Ti. Coruncanius, 
in the year of Rome 473; if not before the terrible 
overthrow given the Etruſcans by the conſul Æmilius 


Barbula, in the year 442, which ſeems to have put 


a period to the independency of that nation. If we 
admit this, the coin cannot well be ſuppoſed to have 
preceded the birth of CHRIST leſs than three hun- 
dred years. Nay, it may be of a much earlier date, if 
the learned (20) Sig. Gori's notion of the high anti- 


quity of the braſs Etruſcan coins be not altogether re- 
mote from truth. Be this as it will, no one has yet 


fully diſproved or invalidated his opinion. 


From the coin here conſidered, I think, we may 
venture to infer, that the manner of adorning with 
the head of Hercules ſome of the leſſer weights was 


(21) originally Etruſcan, but adopted afterwards by the 
Romans. The people of Fæſulæ and the neighbour- 
ing tract undoubtedly formed one of the twelve lucu- 
monies, or cantons, of Etruria, and even made a figure 
after the Etruſcan times. A colony was ſettled here 

by (22) Sylla, and the inhabitants of this place ſeem 

to have enjoyed the priviledges of a municipium in the 
days of (23) Pliny. Other points, beſides thoſe already 
mentioned, are clearly deducible from the medal L 


(20) Idem ibid. p. 419. Phil. Bonarot. ubi ſup. 
(21) Anton. Franciſc, Gor. ubi ſup. p. 424, 425. Phil. Bo- 
narot. ubi ſup. 9 
(22) Cic. in Catilin. Orat. 111. 
(23) Plin. Nat. Hift, Lib. vn. c. x11, p. 381. Ed. Hard. Pa- 
riſiis, 1723. 


Vor. LIV. 9 have 
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have been endeavouring to explain, the only one of 
Fæſulæ hitherto diſcovered, which at preſent I cannot 
ſo much as touch upon; having but juſt time to aſſure 
you that I am, with the moſt perfect conſideration | 
and eſteem, | 


SIR, 


| Your moſt obedient humble ſervant, 


Cbriſt-Church, Oxon. 1 ; 
May 31ſt, 1763. John Swinton. 


— i . _u_ 
— W 


XVII. Objer- 
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XVII. Obſervation of the Eclipſe of the 
Bun, the 1½ of April 1764, made in Sur- 
ry-ſtreet, in the Strand, London: By 
James Short, M. A. F. R. §. 


Read April 5, HE morning of the eclipſe T had 
- - provided the inſtruments I judged 
would be neceſſary for obſerving it in ſuch a manner 
as to be ſatisfactory to the Royal Society as well as 
to myſelf. A reflecting teleſcope of two feet focal 
length, it's aperture four inches and a half, and it's 
magnifying power ſeventy times. To this teleſcope 
was fitted a micrometer with an achromic objeQ-glafs 
of 40 feet focal length. ot 
The right honourable the Earl of Morton, now | 

Preſident of this Society, was pleaſed to honour me 
with his company, and alſo to obſerve; but in different 
rooms, out of ſight and hearing of one another. His 
Lordſhip uſed a reflector of only eighteen inches focal 


length, four inches and a half aperture, and a power 


of forty times, to the eye-piece of which a helio- 
ſcope was adapted, for viewing the Sun diftin<cy, 
without the leaſt inconvenience to the eye. 
The condition of the air was very unpromiſing, 
for, beſides a general hazineſs of the ſky, thin low 
moving clouds were frequently paſſing over the Sun 
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from the South-weſt, fo that it was by fitts only that 


the Sun's limb could be ſeen diſtinctly. I uſed a 
ſmoaked-glaſs to defend my eye, and my obſervati- 


ons were noted down as follows. 


Apparent time. 


by me. 
4 36 by Lord Morton. 


All the reſt by myſelf, with the before mentioned 
micrometer. 


: March 31, bg 4 33 5 n of the __ 


= il 6... 
21 12 27 — 13 22, 0 =diſtance of the cuſps. - 


Y 12 — 14 32, 1 = ditto. 
6 17 — 15 50,8 —ditto, 

- 18 1 — 16 50, 6 ditto. 
1 37 — 17 45, 4 =ditto. 
438 42 — 27 7,1=ditto. 
22 19 15 — 29 33,2 == ditto. 4 * 
__{ Moon's diameter near 

22 28 — 29 40, 5 1 to the . 


23 58 — 29 49, 5 = di 
greateſt diſtance of Sun 


a6 * 2 58, 7 and Moon's limbs. 

28 28-— 2 31, 3 —= ditto. 

30 43 — 2 26, . b ; 

oon's diameter near 

p 5-— 59 40£ =} parallel to the 24 
23 36 23 — 21 15442 diſtance of the * 
37 33 — 20 18, 4 = ditto. 
40 59 — 18 52, 9 = ditto, 


The 
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The * could not be ſeen for clouds, but the 


whole of the eclipſe may be determined from the 


above meaſurements. 
The Sun's diameter parallel to the * about 


an hour before noon on the day of the eclipſe, was 


59", 4» air hazy. The next day at the e fame 
* it was 370 58”, 6. 


h 
April 12. 11 0 & P. M. Moon's diameter meaſured mz 12 45 ? 
13. 6 30 o P. M. TITRE — RR = 33 
19 25 0. . — 2813 20, 7 alr undulating, 
14. 6 30 o P. M. — 2833 2, 6 
un f. l. — 2 29, 5 air undulating, 


3 ; ud 


XVIII. Ohher vation of the Eclipſe of the 


Sun, April 1, 1764: In a Letter from 
Dr. John Bevis, zo Joſeph Salvador, E/q; 
SEES © 


SIR, 


Read April 5, FH E honour you were pleaſed to 
761. do me by ſending me an invitꝭ ion 
to obſerve the late eclipſe of the Sun at your houſe, 
and the accommodations I there met with, require 
that I ſhould give you the beſt account I can of m 

obſervation, however imperfect through the unfa- 
vourableneſs of the weather. 


Vol. LIV. P : vou 
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You may remember, Sir, that, not Tong before the 
beginning of the eclipſe, the air, from very ſerene, 
turned hazy, and thin clouds came from the South- | 
weſt. I had ſet a ſtop watch of Graham's, by a clock 
likewiſe of his, with which the Sun's tranſit on the 
meridian was obſerved carefully two days before the 
day of the eclipſe, and the next day after it. By 
comparing my watch with this clock on my return, 
I found it was 19 ſeconds too faſt in mean time, at 
your houſe, when I obſerved the beginning ; and 
whereas it then ſhew'd gi 9g 12”, it ſhould have 
ſhewed nv more than 9* 8“ 53“, from-whence. ſub- 
ducting 30 45“, the equation of time, there remains 
o* 5' 8“, the apparent time of the beginning of the 
eclipſe, as I obſerved it. 

But I muſt remark, that, the ſtate of the ſky con- 
tinuing ſuch as I have deſcribed it, the beginning muſt 
have really happened ſooner, by 10 or 15 ſeconds, 
as I judge from the firſt perceivable diſtance of the 
cuſps ; fo that, if I ſtate it at 90 4/ 53”), I preſume I 
ſhall err but a very few ſeconds. 

About the middle of the eclipſe, the air was very 
clear, and the cuſps well defined, which wanted a- 
bout 60 degrees of joining. 1 could not then diſcern 
any thing on the Sun about the Moon's limb, which 
in the leaſt indicated a lunar atmoſphere. A full di- 
git of the Sun, or more, remained uneclipſed. The 
day-light was but inconſiderably diminiſhed, ſo that 
neither Jupiter nor Venus could be ſeen, though both 
in a favourable poſition, to the eaſt of the Sun. 

Fahrenheit's thermometer, placed without door 
to the north, ſtood at 50 when the eclipſe began, and 
fell but one diviſion whilſt it laſted. 

2 The 
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The end of the eclipſe could not be obſerved for 
thick clouds, to the great diſappointment of all who 
had the curioſity to give their attention to this phæ- 


nomenon in or about London. 


I am, with great regard, 
SIR, 


Your very obedient humble ſervant, 


Clerkenwell-Cloſe i 
April 4, 8764 „„ J. Bevis. 


in Surrey- ſtreet, in the Strand, London. 


Apparent time. 


LO 32 o the penumbra juſt ſenſible to the naked ey 
39 © the — viewed with an opera glaſs 
48 zo the ſhadow touches Mare Humorum : This, and thoſe 
that follow, with a 9 inch reflector. 
83 35 Tycho touched by the ſhadow. 
$4 41 Grimaldi touched. 
57 30 Grimaldi covered. 


11 46 30 the ſhadow touches the ſouthern border of Mare Tran- 


— | 
touches the ſouthern border of — Cri- 


0 49 36 = 


12 13 44 Ge Anal begins to emerge. 
17 36 is quite emerged. 
56 23 Mare C riſium nearly biſected by the ſhadow. 
13 © 30 Hobo out of the ſhadow, 
2 40 Mare Criſum out of the ſhadow. 
16 30 the end of the eclipſe, with an opera glaſs. 
24 o the Moon clear of the penumbra. 


The ſhadow was ill defined, tho' the air was clear. 


P72 . 8. 


The Moon's Ecligh of March 17th, 1764, obſerved 
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P. S. I find an obſervation of mine of the lunar eclipſe 
of May 7th, 1762, printed in the Philoſophical 
Tranſactions Vol. LII. pag. 543. How it got there 
I know not, never having thought it worthy the no- 
tice of the Royal Society. Beſides, in the three ob- 
ſervations there faid to be made at Mr. Short's before 
the eclipſe, the equation (I ſuppoſe by my own miſ- 
take) is ſub/traffed, which ſhould have been added to 
give the apparent time; and the three apparent times 
there ſet down, are to be increaſed each by 4 16“ 
to make them the true ones. J. B. 


XIX. Obſervations on the Eclipſe of the 
Sun, April 1, 1764: In a Letter to the 

Kev. Thomas Birch, D. D. Secret. R. F. 
from Mr. James Ferguſon, F. R. F. 


Reverend Sir, Liverpool, April 2, 1764. 


Read April 5, AVING been at this place ever 
277% III fince the beginning of March, and 
hoping that the ſky would prove favourable (as to my 
great joy it did) for obſerving both the lunar eclipſe 
of March 17th, and the ſolar eclipſe of yeſterday, I 
propoſed to captain Hutchinſon, at whofe houſe I 
ſtay, to have a meridian line drawn on the leads on 
the top of his houſe, in order to adjuſt his clock for 
obſerving the times of theſe eclipſes'by : and we got 
Mr. Holden, who is maſter of a mathematical ſchagl 
here, to do it for us, by ſeveral obſervations of the 

altitude 
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Altitude and azimuth of the Sun by day, and of the 


ſtars by night; and there were ſuch exact agreements 


found by many repeated obſervations, that no doubt 


could remain of the meridian's being very well 


aſcertained. The fame gentleman, who is juſtly 
_ eſteemed to be a very accurate obſerver, and an able 
| to be 
53 227; and its longitude is generally thought to be 
. 8 weſt of Greenwich, but he believes it 


r N finds the latitude of Live 


to be ſomewhat leſs. 


The clock being duly adj uſted by our en line, 


at noon, and the time being found by obſervations of 


ſeveral ftars in the evening of March 17, the apparent 
time of the beginning of the Moon's eclipſe was ob- 
ſerved to be at 10h 27” p. m. and the end at 13 1. 
On the next day, 1 calculated the time of the 


ecliptic conjunction of the Sun and Moon for April 1, 
by Meyer's tables, as we have them publiſhed by 
Mr. Maſkelyne, and then made a projection of the 


Sun's eclipſe for that time by them, for this place, ac- 
cording to it's latitude as determined by Mr. Holden, 
and ſuppoſing it's longitude to be 3 degrees welt from 
Greenwich; and put up this projection in the council- 


room, that it might be ſeen, in order to find how it 


might agree with obſervation. 


Being provided with a good refleQing teleſcope at 


captain Hutchinſon's, I cut a round hole in a paſte- 


board which would go tight on the tube, and took. 
the Sun's image on a paper behind it, as large as I. 
could have the image of the Sun ſharp and well de- 
tined around the edge, which was included in a circle: 


of 4 inches SS th J divided the diameter into 


12 equal parts, for digits, and each digit into 4 parts, 


the 
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the half of every fourth part being left to be eſtimated 
by the eye. 
Mr. Holden and two other gentlemen, who are 
eſteemed good obſervers, and were provided with 
refracting teleſcopes and Hadley's quadrants, were 
with me on Sunday morning, and I defired a third 
gentleman to note down the times, and to be careful 
not to miſtake the minutes of time ; as one might be 
more apt perhaps to miſtake the minutes than the 
Teconds. The clouds threatened us diſappointment 
till about ten minutes before the calculated time of 
the beginning of the eclipſe, and then the Sun ſhone 
out very clear; and during the time of obſervation 
we were but ſeldom interrupted by thin flying clouds. 
The firſt and laſt contacts of the Moon and Sun were 
ſo ſharp and inſtantaneous, that it ſeemed poſſible to 
determine them within one ſecond of time. Several al- 
titudes of the Sun were taken during the eclipſe, by re- 
flecting the Sun's image from a baſon of treacle; and 
the quantities eclipſed were plainly viſible on the fore- 
mentioned image of the Sun on the paper, even to the 
eighth part of a digit. But the altitudes want yet to 
be corrected by their reſpective refractions. 
Several people came into the room to ſee the eclipſe, 
ſome of whom were ſubſcribers to my lectures; and 
T could not well refuſe them admittance, But I told 
them before-hand that they muſt neither ſpeak nor 
move till the eclipſe was found to be begun. This 
they ſtrictly complied with, and gave no manner of 
_ «diſturbance; and, after it was begun, I defired them 
all ſeparately to come and view it by the teleſcope, 
which hindered me from obſerving the number of 
digits eclipſed for the firſt hour. 


I kept 


ED & 
1 kept by the reflecting teleſcope, and watched the 
Sun carefully for about five minutes before the calcu- 
lated time of the beginning of the eclipſe. Our watches 


| 

were adjuſted to the mean or equal time; and two e f 
of them kept exactly alike during the whole time off 0 
the eclipſe. The obſervations were as follows: 
RW „ & ‚, gn,  Sen's alituds. - > þ 
8 39 o eclipſe begun 28* 37/ oo”. 1 7 
10 2 O — 8.— e : 3 
VVV =: l: 
1011 0— gs To ” 
10 13 o — Io — 36 29 0 | 
10 21 © — 10 — 7 © © uncertain. 1 
10 25 © — 102 37 20 0 =. 
10. 20 0 — 106 Is 
a a8 © [i | 
10 38 o — 9 | 


10 40 304 ſhadow on the Sun's image. Sun's alti- 
0 | [tude then 38* 48 ). 
10 43 30 — 8 — 38. 57 30 


{nnd perpendicular, by a plumb-line's 


10 54 30 — 7 
11 0 @ — 62 
1112 Q — 5 
II 15 45 — 42 
HI 19 I; — 4 


DE ſurxcertain, on account of a thin 
e { flying cloud. 
1135 2 — 2 —- 
11 45 15 — c uncertain by another cloud. 
1 eclipſe ended, the ſky quite clear. Sun's: 
32 453 altitude 41' 27” 0“. 
I: All 


Lese 
All wrote down by Mr. Bartonden, who kept — 
copy thereof. 

At night, Mr. Holden returned and 0 the 
clock by the ftars, and found the time ſhewn 10 the 
clock to be true. 

Between the beginning and the middle of the 
eclipſe, we could plainly perceive inequalities in the 
Moon's eaſtern limb on the Sun, by means of the 
reflecting teleſcope; and I often obſerved little tre- 
mulous bright ſpecks of the Sun's lowermoſt edge 
in the otherwiſe dark place juft before, or weſt, of the 
lowermoſt cuſp ; but they vaniſhed in an inſtant, ex- 
cept one which was confiderably larger than any of 
the reſt, and was viſible for about two ſeconds of 
time by eſtimation : but I was fo intent upon ob- 
ſerving it, and looking for others, that I forgot to- 
have the time of its appearance marked down. This 
undoubtedly was owing to a dent or valley in that 
part of the limb of the Moon, which no hill beyond 
it took off from the fight. But as the eclipſe was 
drawing toward the end, we could perceive no ine- 
qualities of the Moon's weſtern limb on the SUN, nor 
any ſuch ſpecks in the Sun's edge about either of the 
cuſps. 

As the Moon's latitude was north aſcending, and 
the cuſps not perpendicular till after the middle of 
the eclipſe, I apprehend that when they were ſo, the 
apparent altitudes of the centers of the Sun and 
Moon were equal. But whether they were then fo 
or not, I leave to better judgements to determine. 

I ſhall now ſet down the times of the beginning, 
middle, and ending of the eclipſe, as pre-determin- 
ed by the above-mentioned projection thereof for Li- 


— 


4 


verpool, from Meyer's tables, which were the appa- 


rent times ; and ſhall reduce the obſerved equal times 


to the apparent, by ſubtracting 3 minutes 48 ſeconds 


(which we ſuppoſe here was the equation of time) 
from the equal times as obſerved by the clock and 


two watches which * equally going together. 


Apparent times. 
By 3 By obſervation. 


h 
Beginning —— — 8 56 E — 8 5 5 12 
Middle . 10 21 45 ——notcertain. 
End — ——— :i1 48 o — 11 46 57 
Duration —— — 2 52 — 2 51 45 
Digits eclipſed ——— 1022 = 10: exactly. 


We with for the accounts of the obſerved times at 


the Royal Obſervatory and at London ; becauſe, by 
comparing the difference, and making allowance for 
the velocity of the penumbra between Liverpool and 
London, the longitude of Liverpool might be known. 

As the obſerved quantity was ſomewhat greater 


than the projected, as to the digits, and the projection 


which I gave in, ſome time ago, to the Royal Society 


from Meyer's Elements, made the lower edges of the. 


Sun and Moon to be very nearly in contact at the time 
of greateſt obſervation at Greenwich, I am apt to 


think chat the appearance at Greenwich was annular : 


and am, with the greateſt eſteem, 
Reverend Sir, 
| Your moſt obliged humble ſervant, 


_ James Ferguſon. 
1 XX. 05. 
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XX. Oljervations on the Eck 17 1 on, | 
April , 1764, at Brompton-Park : — 
Mr. e Dunn. | 


Read April 5, ART of the inſtruments which I 

7%, > was provided with for obſerving this 
_ eclipſe were, a reflecting teleſcope 21 inches focus 
with a micrometer, a refracting teleſcope 6 feet in 
length with only two glaſſes, a double convex object 
glais, and a double convex eye glaſs. Two pendu- 
lum clocks, and a ſtop watch to ſeconds of time. I 
had taken as much care as poſſible to adjuſt the clocks 
to mean ſolar time ſome days before the eclipſe, and 
from ſeveral altitudes of the Sun, taken March 3oth 
in the morning and afternoon, concluded the clocks 
were then exactly with the Sun to a ſecond of time. 
March 31ft was a cloudy day, and not the leaſt 
bope of ſeeing the Sun the day following, till near 
midnight, when it cleared up, and the ſtars appeared. 
April iſt, the Sun roſe a little obſcured by vapours 
and thin clouds, which he became more free from 
as he advanced in altitude. 

At 6 560 per clock, I took the altitude of the Sun's 
centre 2 25/ 20%, from which obſervation the clock 
was 6 ſeconds of time before the Sun. 

At 6 59/ per clock, I took the altitude of the 
Sun's centre 12* 50 45”, from which obſervation 
the clock was 4 ſeconds of time before the Sun, 


At 


[rf ] 


At 7 5 per clock I took, the altitude of the Sun's- 
centre 13 49” 55”, from which obſervation the clock. 
was 4 ſeconds of time before the Sun. And the 
ſame day in the afternoon, 

Ar. 423 per clock, I took the altitude of the Sun's | 
centre 4:30 * o' from which obſervation the clock 
was 5 ſeconds ot time before the Sun. 

Theſe and other obſervations confirmed that the 
clock was 5 ſeconds of time before the Sun at the 
beginning of the eclipſ e. | 
At db 45 per clock, I fet my watch exactly by 0 
the clocks; captain Bentincke and captain Holland. 
were preſent with curious watches. | 
| From 8345 per clock, to the beginning of the | 
eclipſe, I continued. obſerving with the reflecting te- 
leſcope, and faw the limb of the Sun through the 
teleſcope and thin vapours, without any dark glaſs, 
as clearly as it could be ſeen by any belioſcope 
whatſoever. 
Captain Bentincke pronounced the ſeconds of time 
as they were fulfilled by the watch, and as the mi- 
nutes of time were fulfilled they were written down. 
At 9* 4 29“ per watch, I thought I faw a little 
gull tremulous vibration obtrude itſelf on the limb 
of the Sun 3 ; and, 
At 9* 4' 307 it became a little more ſenfible; and,. 
At 9h 4 31 a little more ſenſible; but it was 
At qh 4/ 32“ per watch before I was certain the 
Sun's limb was touched by the limb of the Moon ; 
And, 


At of 4 33 I plainly faw, through this teleſcope, 
and the thin vapours of the atmoſphere, the leaſt vi- 


ible Gans, n, well defined in the Sun's limb. F 
Q 2 1 nflantly- = 
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1 inſtantly compared the watch with the clocks, 
and found * watch had loſt 4 ſeconds of time of 
the clocks, a property which it had before had, when 
taken out of the pocket and expoſed to the cold air. 
The watch was therefore but one ſecond of time 
before the Sun at the time of obſervation, for Bromp- 
ton park, which is exactly one mile _ . 

corner, in the way towards Kenſi 
Clouds prevented the end of the ecliple from be- 
ing obſerved ; at 12* 3“ the Sun appeared, and the 
_ eclipſe was ended, and from the E which 
I made, have drawn a map of the phaſes and end- 
ing, which is herewith, TAB. XII. 


London, April 4, 1764. 


Samuel Dunn. 
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9 1475 pton-Park, near London, 10“ of Time Weſt of Paris, 
5% 2. Sh 2 


* * 


W 


12 46 25 { 
I2 E 50 Tycho emerges. 


Obſervations on the Felipe of the Moon, 17th March 1764, made 


ime Weſt W 
2 a 


the eclipſe deyinsi in that part of the Moon's limb 


10 39 30 1 between Tycho and Grimaldus. 


10 40 30 Skikardus n the ſhade. 


the lower of Mare Humorum is touched b 
wth. of ns F 
10 51 10 Tycho and Grimaldus touch the ſhade. 
Grimaldus exaQ!y covered and Tycho a little 
immerged in the ſhade. | 
11 7 15 Galileus toucheth the ſhade. 5 
11 11 45 Keplar and Lanſbergius touch the ſhade. 3 8 
Copernicus kak the ſhade, and the lowet 
part of Mare Nectaris is a little immerged. 


11 18 10 


11 28 1 5 Ariadeus toucheth the ſhade, in Mare Tranquillitatis 


11 36 30 1 Ceſar toucheth the ſhade. 
Manilius toucheth the ſhade, and Plinius not 
11 0 et imme 


11 47 10 Mare Criſium it's 8 part toucheth the fade, 


12 15 40 Grimaldus is quite immerged. 

12 17 45 Keplar emerges from the ſhade. 

12 20 30 Copernicus emerges. 

the line of the ſhade paſſeth between Fulius Ceſar 

and Manilius, and at the fame time a little of 
Mare Humorum is emerged. 

Mare Criſium begins to emerge, and at the ſame 
time the line of the ſhade paſſeth a little below 
Plinius and Vitruvius in Mare Tranquillitatis, 


12 34 30 


line of the ſhade paſſeth through Mare Criſium 
two thirds from the upper end. 
13 1 50 Mare Criſium is quite emerged. 
13 5 45 Theophilus in Mare Nectaris emerges. 
the eclipſe ends in that part of the Moon's limb 
cut by a line drawn through the Moon's cen- 
tre and the lower end of Mare Nectaris. 


the centre of Tycho is a little emerged, and the 
12 57 20 


13 22 10 


„ 


Nate, In the aboxe obſervations, where it is ſaid that any ſpot touched the ſhade, it is 
meant, that that ſpot was ceatrally biſſected by the line of the ſhade at that time. 


XXI. An 
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XXI. An Aint of the Degree of Cald 
| obſerved in Bedfordſhire : By John How- 
ard, Eq, F. R. S. # 4 Letter 10 John. 
Canton, M. 4. F. K. K. 


SIR, 


Read April 12, F Would beg *. to acquaint you of 
. a degree of cold that I obſerved at 
Cardington, in Bedfordſhire, the 22d of November 
laſt : juſt before Sun riſe Farenheit's ſcale by one of 
Bird's thermometers being io low as 10 and 2. If it 
will throw any light on the locality of cold, or think 
it worth the Society's obſervation, would leave to your 
better judgment, and remain | with great eſteem, 


$1R, 


Your moſt obedient ſervant, 


Joon Howmed. 
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The following . was received a hit before "Y res 
ceſs of the Royal Society, in 1763; but was after 
wards miſlaid, and not found till the beginning of 


April 1764. To this accident is ſolely to be imputed 
the delay of it's — 


XXI I. Sowe Remarks = pon the feb Part of 
M. I Abbe "6" I s Memoir on the 
Phoenician Letters, relative to a Phoenician 
Inſcription in the Iſland of Malta. In a 
Letter to the Rev. Thomas Birch, D. D. 
Secret. R. S. from the Rev. John Swinton, 
B. D. F. R. S. Member of the Aca- 
demy degli Apatiſti at Florence, and of 
the Etruſcan Academy of Cortona in 

Tuſcany. 


Good Sir, 
M. VAbbe Barthelemy having lately 


109 communicated to the learned 


world (1) a copy of one of the Phœnician inſcripti- 
ons long ſince diſcovered in the iſland of · Malta, more 
accurately taken (as he pretends) than any of thoſe 
chat had ever before appeared, and 1 to ex- 


(1) Mem. dans lequel 6 on prouve, gue les Chinois ſont une 2 


= Egyptienne, par M. de Guignes, &c. p. 39—54. A Paris, 
1700. 


plain 


- Ta wJ 

plain it in a manner perfectly new; I ſhall beg leave 
to make a few curſory remarks upon what he has 
been pleaſed to advance, on this occafion. Which 
remarks may perhaps be deemed not altogether un- 
neceſſary, as part of the inſcription, according to M. 
Abbé lection of it, ſeems at leaſt ſomewhat involv- 
ed, if not wholly unintelligible; and conſequently 
will admit, unleſs I am greatly deceived, of a farther 
illuſtration. Nor can M. Abbé be diſguſted at my 
333 to differ in a few particulars from him, as 
e is not acted by a ſpirit of oſtentation, or a thirſt 
after applauſe, but the love of truth; and as he has 
taken the ſame liberty with one of my diſſertations, 
which the Royal Society did me the honour to pub- 
liſh a few years fince, upon a ſimilar ſubject. 


I, 


M. IV Abbe obſerves, that in (2) the beginning 
* the Phcenician letters were not diſtinguiſhed: from 
% the Samaritan ; but that moſt of them in proceſs 
_ of time admitted of ſuch great variations, that the 
« traces of their origin are very frequently loſt.” 
Hence it ſeems to appear, that the later any Phœni- 
clan inſcriptions are, the more the forms of their 
letters muſt recede from thoſe of the correſpondent 
Samaritan ; and, vice verſa, that the more remote the 
ducts of any Phoenician elements from thoſe of the 
correſpondent Samaritan are, the later ſuch characters, 
and conſequently the inſcriptions formed of them, 
muſt be. Let this be allowed, and it will be ſuffi- 
ciently manifeſt, that the Malteſe inſcription (which 


{2) Ibid. p. 39. 


our 


or [10s had. principally, in.vigw, 
when Re. made. the preceding e, is ſe- 
 veral years 2 at. leaſt, poſterior, to the days of Simon, 
prince anc 'high prieſt of the Jews. The alphabet 
therefore. ; ky from this inſcription, which differs 
pretty 7 conſiderably from that exhibited by the ſepul- 
chra al ones found in the ruins of — ought. not 
to pals for the true antient Phœnician alphabet, that 
r over ſo great a part of the an in the earlier 
ages. 
p From the paſſage here produced, we may farther 
infer, that the Phcenician inſcriptions. either penal 
with the Samaritan coins ſtruck; by Simon, prince 
and high prieſt of the Jews, or older than thoſe 
coins, muſt be formed of letters, for. the moſt part, 
extremely ſimilar to the Samaritan. And this we 
find in fact to be true. Many of the elements 
therefore of thoſe inſcriptions may be more eaſily 
diſcovered by the aſſiſtance of Simon's medals, than by 
that of any monument of antiquity ſeveral hundred 
years later. Nay, the powers of many letters, allowed 
to belong to the Phœnician alphabet, have been actually 
aſcertained by means of the correſpondent” elements 
on the Samaritan coins. We muſt not therefore too 
haſtily admit, or too cloſely adhere to, what M.“ Abbé 
has been (3) pleaſed to lay down, in the moſt unli- 
mited terms, as a certain and indubitable truth; viz. 
that a Phœnician alphabet ought by no means to 
e be founded upon the affinity of its letters with thoſe 
« of other alphabets.” The alphabets he himſelf 


has given us, incomplete as they are, will be conſi- 
dered as a fuffrbent refutation of this aſſertion. 


1 (3) Ibid. & Planch. I. : 
Vor. LIV. — What 


; 
T7 
| 
3 
oy 


inſcription, and therefore the learned will not perhaps 
readily aſſent to ſuch a ſuppoſition. 7 15.5 
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What has been here obſerved of the Malteſe. in- 
ſcription is, with regard to it's antiquity, ad leaſt; 
equally applicable to that of Carpentras (4), the 
ducts of whoſe letters are ſtill more remote from 
thoſe of the Samaritan ; and conſequently this; ac- 


_ cording to M. VAbbe's deciſion, muſt be ſtill of a 


later date. And, indeed, the rude and almoſt bar- 
barous forms of it's Phœnician elements render this 
inconteſtably clear. Some of them are- extremely 


ſimilar to, if not apparently the ſame with, thoſe of 
the correſpondent letters on certain Spaniſh or Afri- 


can Phcenician coins, ſtruck, as there is reaſon to be- 


lieve, after the commencement of the Roman em- 


pire. And if this be the caſe, how can we ſuppoſe 
them to have been ſome of the firſt alphabetic cha- 
racters that ever appeared, or thoſe immediately de- 


_ duced (5) fr om hieroglyphics themſelves? They ſeem 


to have been only corruptions of the earlier Phoenician 
letters, from whoſe forms ſeveral of them have very 
conſiderably varied. So high an antiquity as that 
above ſuppoſed is not announced by the face of the 


II. 


The eleventh letter of the firſt line, which @ taken 
for Thau, ſeems to have been a little mutilated by 


the injuries of Time; as part of the ſtrait line cutting 


(4) Ibid. p. 53. 5 ot. 
{5) Recueil d Antiquit. Egypt. Etruſq. Gree. & Romain. par 
M. le Comte de Caylus, Lom. I. p. 65. Plan. xxvi. A Paris, 


1752. 
e the 
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the perpendicular, in this element, is effaced. That 
this is fact, appears from two tetradrachms of Menæ, 
an antient town of Sicily, at preſent going under the 
denomination of Meneo, now in my hands; on one of 
which the whole figure of this kind of TBau is per- 
fectly well preſerved, and on the other a ſimilar 
Comte e is viſible, though the original tranſverſe line 
has been ſomewhat diminiſhed. One of (6) Lord 
Pembroke's medals of the ſame town allo preſents to 
our view a Thau completely formed. We meet with 
this letter in the Citiean inſcriptions, ſometimes as it - 
has been handed down to us by the Punic Medals of 
| Sicily, and ſometimes as it is repreſented in M. L Abbé's 
plate of the Malteſe inſcription ; part of it perhaps 
having been loſt, in the courſe of ſo many ages. 
However, that the earlier Phœnician Thau frequently 
bore ſome ſort of reſemblance to the character taken 
for the ſame element on the Sicilian coins, there is 
great reaſon to believe; ſince otherwiſe it could not | 
have reſembled a croſs, as it moſt certainly did. 
For that the antient Samaritan Thau, nearly agreeing 
in figure with the Phcenician, had the appearance of 
a croſs, we learn from ſome good (7) authors. In 
the later periods, and perhaps to the time when 
the Phcenician alphabet itſelf began to be diſuſed, 
it might in certain countries, pretty remote from 
Phcoenicia, have aſſumed a ſomewhat different form, 
though this I muſt not pretend abſolutely to affirm ; 
but that the inſcription J am conſidering exhibited at 


(6) Num. Ant. &c. à Thom. Pemb. et Mont. Gomer. 
Com, Colle. P. 2. T. 87. Lond. 1746. 

(7) Tertullian. Hieronym. &c. Vid. Val. Ern. Loeſcher. De 
Cauſ. Ling. Eb. p. 234. Francofurti & Lipſiæ, 1706. 


R 2 firſt 
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firſt the complete figure of Thau, (8) from P. Lupi's 
draught of it, taken upon the ſpot, in 1735, I 
think we may fairly preſume. And that the Thau, 
as it there appears, was not ſeldom uſed in the 
earlier Carthaginian times, from the medals of Me- 
nz already touched upon, to omit others that might 
be produced, is, I conceive, . clear. 


III. 


I cannot forbear ſuſpecting, that M. I Abbe . a 
little deviated from the genuine form of the Aleph 
in his plate; notwithſtanding the accuracy with which, 
as he informs us, Count Caylus's copy was taken. That 
Phcenician element occurs upon my Punic and Phœ- 
nician coins, not to mention thoſe of my friends, a- 
bove thirty times; and yet not one of theſe charac- 
ters exhibits an angle, formed of two right lines 
cutting the perpendicular, as does the Alepb here. 
Nor do we meet with ſuch a figure of Aleph in the 
Citiean inſcription, preſerved on the original ſtone, 
brought from Cyprus by Dr. Porter, and preſented 
to the Univerſity of Oxford by Charles Gray, Eſq; 
member of Parliament for Colcheſter, and fellow 
of the Royal Society ; though the uſual form of this 
letter is found, oftener than once, in that inſcription. 
P. Lupi's copy (9) of the Malteſe inſcription exhibits 
the Aleph (whoſe ducts were perhaps better preſerved 
when that tranſcript was taken than at the time Count 


(8) Sig. Ant. Fran. Gor. Difeſ. dell Alphas, Etruſc. p. 102. 


& Tab. II. p. 109. In Firenze, 1749. Lup. Letter, Philolog, 
Let. XI. p. 6. 


09 Gor. Difeſ _ Alphab. Etruſe, & Lup. ubi ſup. 
Caytus's 
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Caylus's copy was ſent him) as it appears on m 
Punic and Phœnician coins. N 


IV. 

The eighteenth letter of the firſt line of this in- 
ſcription is not He, as M. VAbbe ſuppoſes, but Mem. 
Ibis is rendered indiſputable by the form of the ele- 
ment itſelf, as well as by the tenor of the inſcrip- 
tion. That the form of the element perfectly re- 
ſembles, or rather is altogether the ſame with, that 
of Mem, is ſufficiently evident from M. I Abbe's own 
plate, and even more ſo from the copy communicat- 
ed to Sig. Gori by P. Lupi. And with regard to the 
tenor of the inſcription, I ſhall not ſeruple to affirm, | 
that this abſolutely requires the letter to be Mem, and 
not He. For otherwiſe the word NM, TzoRA, or 
TZVRA, muſt denote Tyre; whereas the name of 
that city in Syriac, ſuppoſed by M. VAbbe to be 
the language of the inſcription, as well as Chaldee, 
Hebrew, Samaritan, and Arabic, is W, TzoR, or 
TZVR. To which we may add, that the four laſt 
elements of this line cannot form the word wn, 
HOC VOTVM, THIS vow, as M. FAbbe aſſerts, be- 
cauſe that would be neither Syriac nor ſenſe ; as the 
monument could not with any manner of propriety 
be termed a vow, and conſequently could not be 
tranſmitted down to future ages under the denomi- 
nation of THIS vow, It was not a vow, but 
erected in purſuance of a vow. The eighteenth 
and the three preceding letters then form the words 
DX M, TYRVS MATER, or rather here TYk1 MA- 


TRIS, OF TYRE THE METROPOLIS, as we find that 
city 
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(11) attributed by M. f Abbe to the city 
one of which exhibits the firſt letter Mem as it ſtands 
in his alphabet, ( #7) and the other exactly as he 
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city actually ſtyled on ſeveral Tyrian coins This 
ſenſe is perfectly conſonant to the tenor hof the in- 
ſcription, and will therefore, I flatter mylelft be rea- 
dily admitted by (10) M. Abbé. 1 11-76! 

But to put the point here inſiſted on even 
the poſſibility of a doubt, I ſhall beg leave farther 
to obſerve, that I have two of thoſe Phoenician coins 
of Marathus; 


has preſented to our view the pretended form () of 


He. Such demonſtration as this muſt convince every 


one, that is not reſolved to be proof againſt conviction, 


and. be allowed abſolutely deciſive in this affair, 


V. 
Thou gh M. I'Abbe has not inſerted the laſt letter 


of the word Yay, in the beginning of the ſecond 


line, that element was nevertheleſs moſt certainly 
Jau. This is ſufficiently manifeſt from P. Lupt's (12) 
copy, as well as from the vacant ſpace after Daleth, 
which is capable of containing only a lingle letter, 


and that can be no other than Yau. Beſides, 


ro, BENEDICAT ILLIs, not NOBIS, MAY HE 
BLESS, Or PROSPER, THEM, not us. the laſt word 
of the inſcription, ſets this point in the cleareſt light. 


The next word but one, IR), has been rendered by 


M. I Abbe Barthelemy ET FRATER MeEvs, though 
ET FRATER EIvSs muſt be allowed much more con- 


(10) 2 des Scavans, Aout 1760. p. 265-271 I. 
(11) Ibid. p. 275. 
(12) Gor, 4714 ubi ſup. 
— ſonant 


| x27 ] 8 
ſonant to the tenor of the inſcription. I am there- 
fore inclined to believe, that the word u ought to 
be conſidered as in regimen, or conſtruction; and 
that the proper name Nm., AB DAS AR, is un- 
derſtood after the laſt mentioned term. Inſtances of 
ſuch an ellipſis as this occur, in PSAL. Ixxiv. 19. 
ISAI. Xi. 6. &c. and have been produced by Buxtorf, 
in the piece (13) referred to here. To which we 

may add, that the perſon of the verb yy ſtrongly 
countenances, at leaſt, if it does not give an abſolute 
ſanction to, what has been here Propoſed to the 
2 of the learned. 


vl. 


The proper name "OX, in the ſecond line of 
the inſcription, was pronounced, as I apprehend, by 
the orientals ABDASAR, or ABDESER, not ABDAS- 
SAR. This is rendered not a little probable by the 
proper names ASAR—HADDON and TIGLATH=PIL= 
ESER, the Samech neither in ASAR nor ESER there 
having received a dageſch from the Maſorites. The 
lame (14) point is alſo confirmed by the Septuagint. 
It likewiſe appears from the Etruſcan s AR, which is 
evidently the ſame word with the Phoenician and 
Chaldee As AR, or ESER, and in common with it 
denotes GoD. That AsAaR, or ESER, in general 
ſignified Gop, is allowed by a (15) learned writer 


(1 3) Johan. Buxtorf. Theſaur. Grammat. Ling. Sand. H 
p. 363. Baſileæ, 1663. 

(14) 2 KING. xv. 29. xix. 37. Is Al. xxxvii. 38. EZ R. iv. 2. 
Vid. etiam Matth. Hiller. Onomaft. Sacr. p. 607, 608. 

(1 5) Matth. Hiller. Onoma/t. Sacr. p. 596. Tubingz, 1706. 
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though that it was alſo applied to one particular deity, 
the words As AkR-HADDON, TIGLATH-PIL-ESER, &c. 
ſeem clearly to evince. The Gallic RSV, taken 
by ſome for the god Mars, of a ſimilar ſound, may 
perhaps bring an acceſſion of ſtrength to what has been 
here advanced. The name As AR, or ESER, there- 
fore amongſt the Phœnicians was probably bath equi- 
valent to the general term 60D, and likewiſe pointed 
out to them one particular deity. In aBD—ASAR, or 
ABD—ESER, it mult have anſwered to Bacchus, 

or DIoNYsvs; the whole name correſponding with 
AIONYTEIOE, BACCHICVvs, OF or BELONGING TO 
' BACCHvs, THE SERVANT OF BACCHVS, the true 
import of the two words ABD=ASAR, Or ABD-EsER, 
of which this Phoenician proper name is compoſed. 


vn. 


With regard to the next proper name, ne, 
52708, or rather WTR, ASERIM-HAMMAR, 
M. FAbbe and I differ conſiderably in our notions. 
He takes the fourth letter for He, and I for Mem. 
Now this character is exactly the ſame with that in 
the firſt line of the inſcription, which I have already 
proved to be Mem, and conſequently it muſt be con- 
| fidered as altogether the ſame element. Admit this, 
and the two words forming the proper name, "IRR 
1 8 "5, or rather WIBDR, will immediately occur. 
1 I ay WMW, or rather MH rr, becauſe ſuch 
an ellipſis of the prefix (particularly (16) in the proper 
name Pc. or P y) may ſometimes be 


(16) Id. ibid. p. 603, 608. 


obſerved. 
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obſerved.” In fine 5x, or WT IR, muſt 
be compoſed” of on, ASERIM, (the Phoenician 
name of one of the kings of Tyre, (17) according to 
Menander Epheſius) and , HAMMAR, IPSE Do- 
MINVS; the term , MAR, entering into the com- 
poſition of certain ſimilar (18) names. Now ASERIM- 
HAMMAR being equivalent in Phcenician to the Greek, 
or rather Egyptian, SARAPION ; the deity deno- 
minated SARAPI, or SARAPIS, in Egypt, muſt 
| have aſſumed the name of AsERIM at Tyre, as from 
the inſcription now before me may be very fairly in- 
ferred. 


VIII. 


That the firſt letter of the third line is Mem, and 
not He, as M. I Abbe is pleaſed to affirm, both the 
form itſelf and the ſenſe of this part of the inſcrip- 
tion ſeem evidently to prove. The figure here is al- 
together the ſame with that of the eighteenth element 
in the preceding line, and conſequently muſt be allow- 
ed to repreſent Mem. The ſenſe alſo evinces 
this, beyond the poſſibility of a doubt. For, I be- 
lieve, 1t will be no eaſy matter to prove the reality of 
M. YAbbe's word 52371, or at leaſt to render it intel- 
ligible here. But with reſpect to the word h, which 
I take the two firſt letters to form, equivalent in Sy- 
riac to the (19) Latin Q (eſt), or 1s Q! (eſt), it 

(17) Menand. Epheſ. apud Joſeph. Cont. Apion. Lib. I. 
(18) Matth, Hiller. ubi ſup. p. 602, 603. 
(19) Buxtorf. Lex. Chald. & Syriac. p. 301, 302. 
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dearly continues the ſenſe, and is of ecourſe moſt 
perfectly conſonant to the tenor of the — 


IX. 


What has been obſerved of the laſt mentioned 
character is equally applicable to the eighth and twen- 
tieth elements of he me line. They are both in- 
dubitably Mem. This, not only by the powers of 
the letters with which they are immediately connected, 
but likewiſe by what has been already advanced, is ren- 
dered indiſputably clear. Tis worthy obſervation, 
that M. Abbe Fourmont was the firſt (20) who took = 
this character for He; and pretended, abſurdly enough, 


to deduce it from the Eftrangelo form of that ele- 
ment. 


= 


With regard to the laſt word but one of the in- 
ſcription, BI5pyaDd, or DpyoDd, it ſeems to be 
compoſed of the inſeparable particles, 29, 5, and 
the participle 5py2, or DI9pyD, TORTVOSI, IN- 
FLEXI, TORTE NAVIGANTES, or HVC ET 1LLVC 
AGITATI. This therefore may be appoſitely enough 
rendered, TANQVAM EX IIS QvI HVC ET ILLVC 
 AGITANTVR, INFLEXO CVRSV (vel ITINERE) JAC- 
TANTVR, TORTE NAVIGANT, &c. It may alſo be 
tranſlated, with ſufficient propriety, wN HVC ET 
ILLVC AGITATI fuerint, QUVVM TORTE NAVIGA- 
VERINT, &c. WHEN THEY SHALL BE TOSSED (upon 


(20) Saggi a 4 Difſertazion. SD &c. a Carton. Tom. 
III. p. 90. In . 1741. 4 
— 
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the ſea) HITHER AND THITHER, WHEN WITH 
MANY TURNINGS AND WINDINGS THEY SHALL 
PLOUGH THE OCEAN, &c. the particle 5 ſometimes 
denoting qQvvM, and a pteonaſmus or redundancy of 
d having not been antiently uncommon, according to 

(21) Noldius. * 
The two Malteſe ſtones therefore adorned with this 
inſcription, ſimilar to many others with which we are 
ſupplied by the remains of antiquity, muſt beconfideted 
as votive monuments. They were erected by Diony- 
fins and Sarapion, both Tyrians, and the ſons of Sara- 
pion, in conſequence of a vow, to Hercules, ſurnamed 
the coNDUCToOR, or the CHIEF CONDUCTOR, for a 
proſperous voyage. That the inſcription runs in the 
third perſon, not the firſt, as M. Abbe Barthelemy 
aſſerts, from the correſpondent Greek one, and the 
_ conſiderations already offered in ſapport of this point, 
| feems ſufficiently clear. This the laſt word Y, 
BENEDICET ILLis, not NOBISs, HE WILL BLESS 
THEM, not us, or BENEDICAT IPSIS, MAY HE 
BLESS THEM, not Us, mult be allowed alſo indubi- 
tably to prove. Ts : 


XI. 


If the preceding obfervations ſhould meet with the 
approbation of the Royal Society, the following tranſ- 
lations of the inſcription now before me may perhaps 
not prove unacceptable to the learned. [See the In- 
ſcription, Tas. XI.] 


(2x) Chriſt. Nold. Concordant, Particular. Ebrav-Chald. p. 353, 
354, 470. Jenæ, 1734. 
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u ex * 52 Tp» ax 

TEN INN eh TY 

vb DX 12 WD $a (2 
PW D©Y 


DOMINO NOSTRO MELCARTHO Do (tutelari) TyYRI 
MATRIS VOTVM 
FECERVNT ABDASARVS ET FRATER (ABDASARI) 
ASERINM-HAMMAR VS 
IS QvI FILIVS (eſt) ASERIM-HAMMARI FILII AB- 
DASARI—IIS 
TORTE NAVIGANTIBVS (vel HvC ET ILLVC INFLEXO 
___ CVRSV AGITATIS) BENEDICAT. 


ABDASAR AND HIS BROTHER ASERIM-HAMMAR 
WHO (alſo) 1s THE SON OF ASERIM-HAMMAR THE 
SON OF ABDASAR HAVE MADE A VOW TO MEL=- 
CARTHUS (or HERCULES) THE (tutelary) GOD oF 
TYRE THE METROPOLIS—IN THEIR TURNINGS 
AND WINDINGS (or IN THEIR CROOKED NAVIGA- 
TION) MAY HE BLESS (or PROSPER) THE. 


That M. VAbbe Barthelemy's explication of the 
inſcription here conſidered is at leaſt ſomewhat in- 
volved, from the foregoing remarks, ſeems ſuffici- 
ently clear ; whether or no his obſcurity, or miſtakes, 
if any ſuch there be, are removed by the illuſtration 
now offered, the Royal Society will be the beſt able 
to decide. 


But though M. I Abbe has perhaps not arrived at 

a complete interpretation of this inſcription, he has 
nevertheleſs thrown much more light upon it ow 
EltNET 


08 1 

either M. le Commandeur (22) de Marne, or M. 
Abbé Fourmont, or indeed any other perſon who 
attempted, before his memoir was read, an explica- 
tion of it. This cannot but be acceptable to the 
lovers of antiquity, and muſt intitle him to the thanks 
of the learned world. 


XII. 


The language of the inſcription is a mixture of 
Hebrew and Syriac. The firſt word, 1189, muſt 
be looked upon as Syriac; as may likewiſe the fixth 
term, n, on account of the ſenſe wherein it is uſed. 
The ſeventh is Hebrew, as well as Syriac. The ninth, 
however we render it, is undoubtedly Hebrew; and 
the eleventh, however this may have eſcaped M. 
TAbbe, as certainly Syriac. The two laſt words are 
manifeſtly Hebrew, though in the laſt ſyllable of the 
former of them Jod is ſuppreſſed. But this is intirely 
conſonant to the Phanician form, the coins ſtruck 
at Sidon generally exhibiting H, for DIL), 
with the Jod expunged. The term jg, sox, uſed 
twice in this inſcription, 1s here alſo apparently He- 
brew. We cannot therefore infer from the mo- 
nument under conſideration, as (23) M. FAbbe 
Barthelemy has done, that “ there is ſcarce any 
« difference at all between the Phoenician and Syriac 


t languages. Nor will M. (24) de Guignes me- 


(22) Saggi di Diſſertaxion. Accademich, &c. di Carton. Tom. I. 
Par. I. p. 25— 34. In Roma, 1735. & Tom. III. p. £9—111. 
In Roma, 1741. = 

(23) M. de Guign. ubi ſup. p. 47. 

(24) Id. ibid. p. 60. e 


rit 
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rit the attention of the learned, when he is pleaſed 
to affert, that M. Abbe Barthelemy has actually 
« proved, from this inſcription, that the Phoenician 
s language is nothing elſe but the Syriac tongue.” 


XIII. 


As the moſt antient Phoenician language was al- 
molt intirely the ſame with the (25) Hebrew, the Sy- 
riac words that occur in this inſcription, together with 
what has been already remarked of the forms of the 
letters it contains, announce it to have been of a later 
date. The figure of the Koph in particular agrees in 
all reſpects with the form of the ſame element ex- 
hibited by a coin ſtruck at Achola, or Achulla, as 
the name appears on this medal, in the Auguſtan 
age. That at this time, and even earlier, as well as 
later, ſeveral Syriac words ſhould have been uſed by 
the Phcenicians of Tyre, can be no matter of ſur- 
prize, when we conſider, that the Jews themſelves, 
during this period, ſpoke a language extremely ſimi- 
lar to, if not almoſt intirely the ſame with, the Syriac. 


XIV. : 
I muſt beg leave farther to remark, that, by the aſ- 


fiſtance of the monument now before me, two Phœ- 
nician proper names have been diſcovered, which 
have never hitherto in any of the antient hiſtorians 
occurred. As the Aleph in Die was, however, ſome- 
times pronounced like E, and perhaps I, the word 


(25) Bochart. Chan. Lib, II. cap. 1. 
ABDISSAR 
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ABDISSAR, (26) met with by M. TAbbe Barthelemy 
on an antient coin, and ABDASAR, exhibited by the 
Malteſe ſtones, may by ſome poſſibly be confidered 
as nearly the fame name. Should this prove really 
the caſe, M. I Abbe muſt be allowed to have been 
extremely lucky in meeting with a proper name ſo 
ſimilar to, or rather ſcarce diſtinguiſhable from, one pre- 
ſerved in an inſcription, he was juſt going to explain. 
Be this as it will, the word ABDASAR appears, as a 
t of another Phœnician inſcription, on a piece of 
' marble, found amongſt the ruins of Citium ; which 
was preſented by Charles Gray, Eſquire, member of 
Parliament for Colcheſter, and fellow of the Royal 


Society, a gentleman of. great merit and "TR, 
to the Univerſity of Oxford. 


XV. 

To what has been here advanced it may not be 
improper to ſubjoin an alphabetic table of the Phœ- 
nician letters forming the Malteſe inſcription, which 
M.! Abbé Barthelemy has lately attempted to explain; 
[Vide Tas. XI.] and on which, in this paper, I have 
been endeavouring to throw ſome additional light. 

The form of the Thau in the table, not bearing the 


leaſt reſemblance to a croſs, approaches pretty near 
that of Tzade (27), as exhibited | by ſeveral of my 


(26) Mem. de Litter. &c. Tom. XXVII. p. 597. A Paris, 
1761. 
(27) Of all the letters in the Phoenician alphabet none perhaps 


has a greater variety of forms than Tzade. One of theſe, that 


not ſeldom occurs upon the Tyrian and Sidonian coins, pretty 


much reſembles the character which M, F Abbe Barthelemy takes 
_ Tyrian 


4 
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Tyrian and Sidonian coins; though theſe characters, 
as upon inſpection will appear, are ſufficiently diſtin- 


guiſhable from each other. 


for Thau, in the Phcenician inſeri ption here explained. Now this 
very figure of Tzade immediately precedes the numeral charac- 
ters in the exergues of ſeveral Sidonian coins, and is itſelf imme- 
d:ately preceded by the letter Schin. Thoſe two elements there- 
fore, as occurring on the medals of Sidon, and preceding a date, 
I took for the initial letters of the words TS TUM, THE YEAR 
or SIDON ; and evinced this by ſuch reaſons as, I apprehen led, 
could not be eaſily overthrown. But M. PAbbe Barthelemy be- 
lieves the two elements to form the word TO, YEAR ; and has 
been followed in this notion by M. Pellerin, who ſons a little 
to exult, and triumph, on he occaſion, However, I ſtill am 
fully coevinced of the truth of what I formerly advanced; and 
am hindered from coming into M. Abbe s opinion, by the fol- 
lowing conſiderations. 
I. The very character I took for Trade is the ficſt letter of 
the words W, TZOR, or TZVR, and J, TZIDON, TYRE and 
sto, on feyeral Tyrian and Sidonian coins. This directly 
evinces the point in queſtion. Some of theſe .coins are now in 
my poſſeſſion, very well preſerved, and undoubtedly genuine. 

2. The word Te, ANNVS, YEAR, or THE YEAR, does not 
occur in any of the oriental languages, or dialects, that I have 
hitherto been converſant with; ; the term NI Nν, which is rarely 
uſed, being a different word. Nor can M. Abbe authenticate 
the pretended E, by obſerving, or rather without any founda- 
tion reundly aſſerting, that as 3 22 is deduced , fo 
from FW may be e TU, schr. For we certainly 
know, that there is ſuch a word as Y, whereas has not 
hitherto been found. We are nat at liberty to frame terms out 
of our own heads, in order to ferve an indefenſible hypotheſis; 
nor will a grammatical conjecture, as J apprehend, realize a 
4s.” <4 

The numbers expreſſed by Phoznician numeral characters 
on certain coins that indiſputably belong to Sidon do not amount 
to 112. From whence, as [ formerly obſerved, we may infer, 
that the æra referred to by thoſe coins was the later epoch of 
Sidon. Which if we admit, any year deduced from that æra 


The 
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1 figure of the Kyph here is by no means. 
the moſt antient repreſentation of that element. It 


may, with the utmoſt propriety, be ſtyled THE YEAR oF $1DON ; 
and that appellation may be more naturally ſuppoſed to be 
pointed at by the letters Schin and Thau, prefixed to the dates on 
the ſmall Sidonian coins, than the fingle word at length denoting 
THE YEAR. I 

4. On one or two medals in my poſſeſſion, the element Schin, 
as the initial letter of Te, THE YEAR, or IN THE YEAR, 
not the whole word denoting THE YEAR, appears before the 
numeral characters in the exergue. From whence it ſeems clearly 
to follow, that the elements preceding thoſe characters ought to 
be taken for initial letters, and conſequently that the character I 
denominate Tzade ought to be conſidered in that view. 

5. The year exhibited by the firſt, medal in my plate of Phce- 
nician coins, allowed by M. P Abbe Barthelemy himſelf to belong 
to Sidon, and adorned with a numeral inſcription, denoting 
THIRTY -$SIX, cannot be the thirty-fixth year of the æra of 
Seleucus, becauſe the Sidonians were then ſubject to Ptolemy 
 Philadelphus, king of Egypt, in whoſe territories the ſupputa- 
tion according to that epoch did not take place. The æra then 
to which the date on this coin refers muſt undoubtedly be 
the proper æra of Sidon, which commenced in the year of 
Rome 643. Nothing therefore can be more natural than to ſup- 
poſe, that the two alphabetic character; preceding the numeral 
inſcription ſhould be the initial letters of, the words TTY FW, 
THE YEAR OF SIDON, as I formerly ventured to ſuggeſt. From 
whence it ſeems alſo clearly to follow, that the notation by me 
conſidered in a former paper did not prevail at Sidon before the 
| 207th year of the æra of Seleucus, nearly coincident with the 
643d of Rome. Vu 

©. If what has been here remarked ſhould meet with the ap- 
probation of the learned, they will perhaps not ſo readily admit 
M. VAbbe Barthelemy's pretended coins of Marathus to have ap- 
pertained to that inconſiderable city. Beſides, Thould this be al- 
lowed, which, I am perſuaded, it will not, the notation they ex- 
hibit cannot well be ſuppoſed to have been introduced there be- 
fore the later Sidonian æra commenced. For if the numeral 


See Philoſoph, Tranſact. Vol. L. P. ii. Tab. XXXI. p. 791. 
* ＋ 


too 
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too much reſembles the ſquare or Chaldee Koph. 
The character denominated Koppa, viſible on the 


characters above- mentioned were not received in ſo large, opulent, 
and polite a city as Sidon, before the year of Rome 643; it is 
utterly improbable, that they ſhould have been uſed at Marathus, 
or any other obſcure place of Phcenicia, before the commence- 
ment of that year. Nay, it is highly probable, that the intro- 
duction of them there was pofterior to it. Now if theſe numeral 
characters were firſt received at Marathus in the year of Rome 
643, or rather a little after that year, ſome of M. Abbe's pre- 
tended coins of Marathus were ſtruck there in the days of Strabo. 
But then, according to that excellent * author, the city was de- 
ſtroyed, and it's territory occupied by the Aradians, amongſt 
whom it was divided by lot; fo that the foregoing ſuppoſition is, 
at firſt ſight, manifeſtly abſurd. Farther, the word on theſe 
medals taken by M. PAbbs to denote Marathus is frequently 


not , as he ſuppoſes, but IND, though on ſome few 


of them part of the laſt letter only appears. This M. VAbbe, 
without any manner of foundation, ſeems to think a new form 
of the 4jzn ©, and believes it to be the initial letter of the name 
of a month; though he had before, in a great meaſure at leaſt, 
_ exploded the notion of ſuch initial letters. In fine the conſidera- 
tions now ſubmitted to the judgment of the learned abſolutely 
determined me to cancel part of a ſheet of a ſmall work, put to 
the preſs here, in 1753; wherein I aſſerted, and endeavoured to 
prove, that thoſe coins belonged to Marathus. This will be at- 
teſted by the workmen I imployed, and the IMPRIMATYR given 
me by the Rev. Dr. Brown, Maſter of Univerſity College, our 
worthy Vice-Chancellor, at that time. The cancelled part of a 
ſheet is ſtill in my hands. - . 
7. In farther eviction of what has been advanced, relative to 
the initial letters in the exergues of certain Sidonian coins; it 
may not be improper to obſerve, that a medal in my ſmall col- 
lection exhibits the letter 2th, immediately after the numerical 
inſcription in the exergue. This probably repreſents the 
word *YfT, DIMIDIVM, HALF ; as both that term and PA", or 
Y, QYADRANS, QVARTER, are expreſſed at length on ſome 
d Strab. Geograph. Lib. xvi. p. 1093. Amſtelædami, 1707. 
Journ. des Sau. Aout 3760. p. 275. A Amiterdam, 1760. 

4 See Plate Fig. | 
part 


CL 
medals of Croton, Corinth, and Syracuſe, (28) as 
well as upon an inedited Punic coin in my ſmall 
cabinet, was uſed for Koph by both the Phcenicians 
and Carthaginians in the earlier times. The form 
of the Koph likewiſe on a Punic medal, (29) that 
I formerly attempted to explain, was of a pretty 
high antiquity amongſt thoſe nations. Nor does (30) 
M. Pellerin merit any great attention, or regard, 
when he aſſigns that letter the power of Aleph; the 
character on the coin he refers to on this occaſion 
ſeeming not to point out Aleph, but Koph. Nor 
has he ſo much as offered to interpret the greateſt 


of the © rarer Samaritan coins. Hence it ſhould ſeem incon- 
teſtably clear, that the two Phcenician elements, Y V, prefixed 

to the ſame ſort of numerical characters, on ſimilar medals, muſt 
be viewed either in the ſame or a ſimilar light; which, in con- 
junction with tne initial letters preſerved on the famous Samaritan 
medal of Bologna, formerly mentioned , muſt ſet the point here 
inſiſted on beyond diſpute. 5 | 

8. From the preceding obſervations it ſeems manifeſtly to ap- 
pear, not only that the alphabetic character immediately pre- 
fixed to the aforeſaid numerals is Tzade, but likewiſe that the 
coins on which theſe are impreſſed muſt be of a later date. 
Hence we may conclude, that the times in which thoſe pieces 
were ſtruck may, with a ſufficient degree of preciſion, be 
aſcertained, 5 8 
(28) Joan. Bapt. Biancon. De antig. Lit. Hebræor. & Græcor. 
Libel. p. 57, 63. Bononiz, 1748. 1 

(29) De Num. quibuſd. Sam. & Phan, Diſſert. p. 86, 87. 
Oxomi, 1750. R : 

(30) Recueil de Medailles de Peuples et de Villes, Sc. Tom. 
III. p. 141, 142. A Paris, 1763. EMS 


© Numiſn. Antig. Sc. a Thom. Pembr. & Mont. Gomer. Com. Collect. 

P. 2. T. 85. Num. 7. Adr. Reland. De Num. Peter. Hebræœor. Tab. Non. 
Num. 3. p. 202. Trajecti ad Rhenum, 2709. 

I Philoſopb. Tranſat, Vol. L. P. ii. p. 792. 
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part of the legend, to which it belongs. Tis certain, 
that this character, as well as that on the Punic 
medal above- mentioned, bears ſo perfect a reſemblance 
to the figure of Koph preſerved by a coin of Coſyra, 
explained by the learned Sig. Abate Venuti, that it 
cannot well be taken for any other letter. As the 
objection therefore (31) offered by M. Pellerin to my 
notion of this character is deſtitute of every ſupport, 
it muſt fall to the ground of courſe; and conſe- 
quently no farther defence of that notion can be 
deemed requilite, or na from, 
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Your moſt obedient humble 8 


0 


April 29, 1763. John Swinton. 


(31) Recueil de Medaillen de Peuples et de Villes, Sc. Tom. III. 
p. 141, 142, A Paris, 1763. 
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XXIV. A Pl Meh 


of the Fifty Plants 
from Chelſea Garden, preſented to the 
Royal Society by the wor ſbipful Company 
of Apothecaries, for the Year 1763, pur- 
-frant to the Direction of Sir Hans Sloane, 
Baronet, Med. Reg. et Soc. Reg. aliguando 
Præſes: : By John Wilmer, M. D. cla- 
riſſ. Societatis Pbarmaceut. Lond. Hoc. 
Hort. Chel ſean . 1 et PFrælaclor 


9 Botanic. 475 


1 
- 


Read May 3, 
* 


Chhillæa foliis pinnatis fupra- 
decompoſitis laciniis lineari- 
bias diſtantibus. Flor. Loyd. Prod. 175. 

2052: Achilles folis ſetaceis dentatis,denticulis ſubin- 
- tegris ſubulatis reflexis. Linn. Sp. pl. 896. 
2053 Achyranthes caule erecto, foliis "Sg calyci- 
bus ſpice adpreſſis. 
2054 Aconitum foliorum lacinis i ſuperne 
latioribus linea exaratis. . Hort. Cliff. 2 14. 
2055 Eſchynomene leguminibus e levi- 
r 
20 50 0 Angelica foliolis æqualibus ovatis, inciſo-ſerra- 
tis. Hort: Cliff. 97. 
20 057. Anthericum foliis — teretibus, 
8 ſcapo ſubramoſo. Hort. Upſal. 83. 
20 085 Aſpervla foliis . inferiaribus ſenis, intermediis 
— qꝗuaternis ſuhulatis triquetris, * quadri- 
fidis. 3 PI 104. 
Vol EIV. 20 59 Aﬀrogaize 


asg, 


7 , 
4 &* LIE 6,447 . 5 


1 3 Chionanthus 


2068 Erigeron pedunculis akernis unifloris. Hart. 


[1238] 
2059 Aſtragalus (Chinenfis) cauleſcens procumbens, 
capitulis pedunculatis, legurninibus priſma- 
ticis rectis triquetris, apice ſubulatis, 
2060 Boerhavia caule diffuſo. Linn. Sp. 


Pl. 
2061 Caucalis umbella trifida, umbellulis — 


involueris triphyllis. Hort. Cliff. 91. 


i 2062 Ceraſtium folũs lineari-lanceolatis tomentoſis, 


pedunculis ramoſis, capſulis globoſis. 


Caryophyllus holoſteus tomentoſus angu ſti· ſo- 
lius. C. B. P. 210. 


pedunculis cn trifloris. Linn. 


Sp. Pl. 8. 
2064 Convolvulus foliis lanceolatis tomentoſis, flori- 


bus capitatis, calycibus hirſutis, caule erecti- 
uſculo. Linn. p. Pl. 224. 


2065 Cytiſus floribus capitatis, ramis decumbentibus. 


Prod. Leyd. 376. 
2066 Dracacephatum floribus verticillatis, bracteis 
| oblongis ovatis corollis majuſ- 
culis nutantibus. Hort. Upſal. 167. 


2067 Echium corollis ſtamine longioribus. Linn. 


Sp. Pl. 140. 
Echium ampliflimo folio Luſitanicum. Tourn. 
Iaſt. 13 5. 


Cliff. 47. 


2069 Euphorbia inermis fruticoſa, folis lanceolate- 


linearibus, floribus erectis, capſulis glabris. 
2070 Euphorbia umbella quinquefida trifida dicho- 
toma, involucellis ovatis, foliis: lanceolatis, 
capſulis lanatis. Lin. Sp. PL 460. 
2071 Ferula falis pinnatifidis, pinnis linearibus pla- 
nis trifidis. Hott, Cliff. 95, 


2 2072 Ferula 


a 


2072 Ferula durior ſeu rigidis et breviffimis folis. 

Bocc. Muſ. p. 2. Tab. 76. 

2073 Galium foliis oftonis linearibus ſulcatis, ramis 
floriferis brevibus. Hort. Cliff. 107. 

2074 Gypſophylla foliis lanceolatis ſubtrinerviis rectis. 

Linn. Sp. Pl. 582, 


207 « floribus tetragynis, caule erecto 
** 2 erbaceo fimplici, foliis i indegerrimis ſemiam- 


plexicaulibus. 
2076 PR calycibus * hiſpidis. Hort. 
2077 Iſatis fell ' "I dentatis. Linn. Sp. PI. 671, 
2078 Lantana foliis oppoſitis ſubſeſſilibus, floribus. 
racemoſis. Linn. Syſt. 1116. 
2079. Meſembry- anthemum. folüs triquetris acutis 
punctatis diſtinctis, calycinis faliolis ovato- 
* Ip _ 1 
2080 Nigella , inte capſulis 
1 N Linn. 57. Fi 753. * 
208 1 Nigella piſtillis denis corollam =quantibus. 2 
Hort. Upfal. 154 
2082 Nigella piſtillis quinis, capſulis muricatis ſubro- 
tundis, foliis ſubp — Hort. Upfal. 1 54. 


2083 Oenanthe ken as dunculis 3 
„ longioribus r: s maſculis. 6 
2084. Raphanus (Chinenſis) filiquis toroſis — ; 
tis folus integris. | 
208 5 Rudbeckia faliis lanceolato-ovatis hirſutis, radii. 
petalis bifidis. 
2086. Rumex floribus dioicis, foliis cordatis am amplexi- 
caulibus. 


2087 * corollulis quinquefidis, foliis diſſectis, 
taculis florum ſubrotundis. Hort. 
Sk 


1. 
ED T 2 2088 Scabioſa. 
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2088 Scabioſa corollulis quinqueſidis radiantibus, fo- 
lis bipinnatis linearibus. Linn. Sp. Pl. 101. 

2089 Scabioſa ſtellata folio laciniato minor ſive mari- 

a CAE 
2090 Siſymbrium foliis lane defies dentatis fi- 
liquis erectis. Lin. Sp. Pl. 659. 

209 1 Scandix ſeminibus nitidis ovato-ſubulatis, um- 
bdellis ſeſſilibus lateralibus. H. Cliff. 1 10. 
2092 * calycibus fructus patulis. Flor. 


377. 


2093 3 caule inermi herbaceo erecto, foliis 


Pueatis integris glabris, umbellis axillaribus. 
2094 Trifolium capitulis dimidiatis, foliis quinatis 
ſeſſilibus, leguminibus polyſpermis. Hort. 
Upſfal. 223. 
2095 Trifolium leguminibus racemoſis nudis mono- 
ſpermis, caule erecto. H. Upſal. 223. 


2096 Thalictrum caule folioſo ſulcato, follis Jineari- , 


bus carnoſis. Dalib. Pariſ. 162. 
2097 Veratrum racemo compoſito, corollis Patentiſ- 
ſimis. Lin. Sp. 1044. 
209 8 Verbena tetrandra, ſpicis capitato-conicis, foliis 
ſerratis caule repente. Fl. Zeyl. 399. 

2099 Veronica ſpicis terminalibus, foliis oppoſitis line- 
TY ari-lanceolatis, acute ſerratis, caule erecto. 
2100 Viburnum foliis ſerrulatis ovatis acuminatis 

* petiolis nn Linn. Sp.. Pl. 384. 


* "XXIV. 04 


q 141 L 


x x W. | Obfroatims on the Ect, * of the 
Sun, April I, 1764: Ina Letter to the 
Right Honourable James Earl of Morton, 
Pref. R. S. from the Rev. Nathanael Bliſs, 
M. A. Savilian Profeſſor of Mathematics 
at Oxford, and <a Royal | 


My Lord, 


Read May 10, | 8 1 bad reaſon to believe, from a 
#764 FA calculation made from the beſt lu- 
nar tables, that the north-weſt limit of the annular 
appearance, in the late great eclipſe. of the Sun, would 
paſs. but a few miles to = South-weſt of the Royal 
Obſervatory. at Greenwich, I thought myſelf indiſ- 
penſably obliged, to leave Oxford, where my em- 
ployment then called 1 me ; and to attend to an obſer- 
vation which might poſſibly | be of ſome conſequence. 
And I had at the ſame time an opportunity of paying 
my duty to their Royal Highneſſes Prince WILLIAM 
1 and Prince HENRY FREDERICK, who had 
ſignified their intention a few days before, of honoy 
ing the Royal aer with their . 
occaſionn. " 
On the iſt of April, foon after eight in the morn- , 
ing, their Royal Highneſſes arrived, and were pleaſed 
to ſignify to me, that it was their deſire, notwith- 
Fe e their preſence, that the obſervations might 
be made with all poſſible accuracy. Their Royal 


Highneſles were alſo pleaſed to permit his excellency 
the 
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the Neapolitan envoy extraordinary, the right honou- 
rable Lord Leigh, Dr. Morton, S. R. S. and ſeveral 


other gentlemen to be preſent. N 
Early in the morning the ſky ſeemed to promiſe to 
be favourable to us; but before the time when the 
eclipſe was expected to begin, it became ſo hazy that 
we almoſt deſpaired of making any obſervation at all. 
However Mr. Reeve, the aſſiſtant obſerver, was pre- 
pared to obſerve on the triangular leads, with a two. 
foot reflecting teleſcope made by Mr. Short, and on 
March 31ft, 2 1 5" 3“ apparent time, he law the firſt 
impreſſion made on the Sun's limb by the Moon ;, 
the ſky being got tolerably clear a few minutes be- 
fore. Mr. John Bird, mathematical inſtrument maker 
in the Strand, with a two feet reffecting teleſcope: 
made by himfelf, on the leads over the new cham- 
ber, did not ſee the beginning, by reaſon of a tre- 
mor, until fix ſeconds later. I myſelf was endea- 

vouring to obſerve it with an excellent refractor of 
15 feet focal length in the great room : but, having at 
that time a watery defluxion on my eyes. occafioned: 
by a cold, I was unfortunately obliged. to wipe my 
eye perhaps at the very time of the contact: for at 
21Þ 5” 26” when I again applied my eye to the tele- 
ſcope and placed it on the object, the eclipſe was 
ſenſibly advanced. So that LI apprehend: the begin- 
nin 5 as obſerved by Mr. Reeve to be very near the 
truth. . 

It had been before agreed that Mr. Reeve, to 
whoſe eye the reflecting teleſcope had been adjuſted. 
when armed with. Dollond's micrometer, ſhould ob- 
ſerve the quantity of the lucid parts, as they decreaſ- 
ed before the middle, and alſo as they increaſed = 
0 


. foon as the clouds b 


. 
the middle was paſt ; while Mr. Bird and myfelf, 
with the old micrometer applied to the 1 5 foot tube, 
ſhould meaſure the Moon's' diameter as ſeen upon the 
Sun: But unfortunately, ſome time before the middle 
of the eclipſe, the hazineſs beeame weh thick that 
we loft fight of the Sun for many minutes. But as 


began to diſperſe, Mr. Reeve ob- 
ferved the lucid parts as under, but did not aſcertain 
the time at either pps po 1 
1 5 a ttm. 28”, 4 „ 6 with 
ſeveral 8 Ga ws much Falter. 5 a mean 
of ſix obſervations made (as near the middle as the 
clouds would permit} both by Mr. Bird and myſelf, 
the extremes of which did not differ ſo much as 3”, 
the Moon's equatorial diameter was found to be 
29' 45x as ſeen en the Sun. 

As the obſervations of the lucid parts were made 
as faſt as the numbers of the micrometer could be 
read off, and as the difference increaſed but ſlowly at 
firſt, we will ſuppoſe the two firſt obſervations to 
have been made not long after the time of the mid- 
dle, and at the time of the firſt obſervation, the Sun 
was at leaſt eclipſed 10, 9 digits. 

The Sun's horizontal diameter, as obſerved by Mr. 
Reeve, with the ſame micrometer, on the day be- 


fore, and on the morning of the eclipſe, was 31 562, 
bong a mean of fix obſervations not ſenſibly dif- 
ering, . 85 5 gy 

About 11 oclock the hazineſs became fo thick 
that no further obſervations could be made, nor, at 


the time when the end was expected, could the Sun 


At 
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At the obſervatory 'of the right honourable, the 
Earl of Macclesfield at Shirburn Caſtle, the begin- 


ning of the eclipſe was obſerved at 210 o' 48“ ap- 


parent time by one ' obſerver, and but one ſecond 
later by the ether. And the end was obſerved at 


23» 56 10%; but this laſt obſervation is marked as 


very doubtful, the air being extremely hazy. 


If your Lordſhip ſhould think the above obſer- 
vations worthy of the attention of the Royal So- 


_ ciety, and will be pleaſed to communicate them to 


that learned * it will V much oblige, 


| Your Londdipt b e moſt obedient | 
b . Hurdle ſervants | EY EY 


Nahen li 


Ji Thi 10 C is e- 


Fr 


SITS 31104 "Ol 22 2 * ; 
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XXV. Obſervations on the Eclipſe of the 
Sun, April r, 1764: In a Letter to the 
Right Honourable James Earl of Morton, 
Preſ. R. S. from the Reverend Thomas 
Hornſby, M. A. and Savilian Profe .. 
f ereuny at Oxford. 


My Lord, 


Read May 10, T Take the liberty to tranſmit to your 

18 Lordſhip the following obſervations of 
the great eclipſe of the Sun on the iſt of April laſt, 
in hopes that your Lordſhip may think them not un- 
worthy of the attention of that learned body, over 
which you preſide. 
On the morning of the 1ſt of April, the heavens 
were ſo uncommonly ſerene, that I could not but flat- 
ter myſelf with the hopes of a ſky. very favourable 
to obſervation. But about eight o'clock a hazineſs 
began to appear, and ſeveral clouds to ariſe from the 
South-weſt, which at ſmall intervals deprived us of 

a ſight of the Sun; theſe clouds however went off 
mer to the N orth-caſt, and the Sun's limb appear- 
ed very nicely defined, and without the leaſt undu- 
lation, through an excellent refracting teleſcope of 12 
teet focus made by Mr. Bird, to which had been ap- 
plied a ſyſtem of eye-glaſſes ſimilar to thoſe uſed for 


reflectors, and the uſual aperture of which had been 
Inch. 


contracted to 1, 2. I continued to keep my eye very 
attentively fixed upon that part of the Sun's limb, 
Vor. EE, U where 


= T Brun 

where I expected the Moon would make the firſt im- 
preſſion; and at 8* 59“ 33“ apparent time, ſaw a 

very flight alteration on the Sun's limb, which I flat- 
ter myſelf may be conſidered as the time of the be- 
ginning of the eclipſe very accurately aſcertained ; 
ſince a gentleman then preſent, with a reflecting te- 
eleſcope of 18 inches, ſaw that the eclipſe was begun 
about 67% later by the ſame clock. C 
As the eclipſe advanced, I propoſed to meaſure 


both chords and the quantity of the lucid parts with 


a reflecting teleſcope of 9 inches, armed with a mi- 
crometer executed by Mr. Dollond himſelf, and which 
was very obligingly left me for that purpoſe by my 
worthy collegue the reverend Mr. Bliſs. And ac- 
cordingly at 9h 37” 17“ apparent time (as are all the 
times hereafter mentioned) I meaſured the chord of 
the part eclipſed and found it = 25 45”, 8. At 
n 507 24” the unobſcured part of the Sun was = 
17 19,7; ad at 1o* 3 39  ==T 373", 5. At 
the time of which obſervation the colour of the ſky 

was remarkably changed. 3 3 
At 106 197 15“ I determined, by the old micro- 
meter applied to the 12 foot tube, the quantity of the 
lucid parts to be 3045“: but, as I found fuch mea- 
ſurements could not be taken with that inſtrument, 
without great difficulty, I immediately endeavoured 
to determine, by the other micrometer, the quantity 
of the Moon's horizontal diameter as ſeen upon the 

Sun, and found it, by a mean of three obſervations, 
hardly differing from each other, to be 29045“, 1. 
It was formerly a diſpute among the aſtronomers, 
whether the Moon's diameter did not appear leſs 
when viewed upon the Sun, than when ſeen upon a 
darker 


e 


„ 
darker ground. The obſervations of Mr. le Mon- 
nier in Scotland, in the year 1748, ſeemed to leave 
little room for doubt: — it is to be hoped that ob- 
ſervations made with larger and better inſtruments 
than mine, and in places where the eclipſe was an- 
nular, or nearly fo, will fully ſettle this point. At 
the time of the middle here, the Moon's centre was 
about 39 degrees high, and therefore the Moon ap- 
peared under a greater angle to the eye of the obſerver 
than if ſeen from the earth's center, by about 18 ſe- 
conds. The true horizontal diameter from the above 
obſervations was therefore 297“ 27”; which is but 7 
lefs than according to the lateſt and beſt tables ; ; 
which tables may perhaps give the Moon's diameter 
too large, becauſe conſtructed from obſervations made 
with refracting teleſcopes, through which the diame- 
ters, both of the Sun and Moon, muſt * 
appear under an angle ſomewhat enlarged. 

About the time of the middle of the eclipſe, I care- 
fully attended to the diſtance of the cuſps : becauſe, 
from ſome calculations which had been laid before 
the public, the Northern limit of the annulus was to 
paſs within 4 or 5 miles of this place ; and by other 
accounts I might have expected to have found myſelf 
conſiderably within the path of the annular penum- 
bra. But as nearly as I could eſtimate by my eye, 
the diſtance of the cuſps was not leſs than 2. of the 

whole circumference of the Sun. The quantity of 

the Sun's light was now very ſenſibly diminiſhed ; a 
very diſtin halo was ſeen at the diſtance of 12 or 
14 degrees round the Sun; and we might have ex- 
pected to have ſeen the planet Venus, had not the 
{ky been covered with a conſiderable hazineſs. As 

= this 
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this hazineſs continued, I began to fear that I might 
be prevented from obſerving the end, and therefore 


meaſured, as carefully as unfavourable circumſtances 
would permit, the followin 2 chords. 


h 

At 11 33 50 chord = 19 62, 5 
11 40 25 == 16 27, 9 
1142 7 — 15 28, 5 
1145 7 — 2 13 46,0 
11 46 57 — =12 9,4 


But the ſky began to clear up; and at 1 16 587 3“ 
by the clock, or 11* 54' 20% apparent time, IS 
ſerved the end, which I believe may be depended 
upon to 3 or 4 ſeconds.  - 

About 20 minutes after the Sun had paſſed the 
meridian, I meaſured the Sun's horizontal diameter 
with Dollond's micrometer, and found it = 32/ 0“, 8. 
At ſeven o'clock in the morning, a Fahrenheit's 
thermometer, made by Mr. Bird and placed in the 
ſhade, ſtood at 42 degrees. At 7 32“ I expoſed 
another thermometer: of the ſame ſcale to the direct 
rays of the Sun. In five minutes the mercury roſe 
from 43 to 59. At 7® 44” it ſtood at 672; and a- 
bout twenty minutes before the eclipſe began this 
thermometer had riſen even to 84. 


During 
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During the time of the eclipſe the following obſer- 
vations were made on each thermometer, 


Apparent time. Thermometer Thermometer 
” in the ſhade. in the Sun. 
At 9 11- 53 62 
TE 53 8 
938 535 79; 
* 525 l 09 
IO 14 512 602 
19. 38 495 53 
10 44 49 33 
10 50 49 542 
11 20 515 59 
11 37 53+ 03+ 
12 10 55 66 


For ſeveral minutes before and after the middle of 
the eclipſe, the air was very ſenſibly colder. 


I am, my Lord, 


Your Lordſhip's moſt obedient 
humble ſervant, 


Oxford, April 30, Thomas Hornſby. 
1764. Ou, CE TO 


XVI. 03. 
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XXVI. Obſervations on the Eclipſ⸗ of the 
Sun, April 1, 1764 : By Matthew Raper, 
EJq; F. R. S. 


Read May 17. F Horley Hall. Lat. 51* 50/ 45 N. 
2 Long. 38 ſ. eaſt of Greenwich. 
1764. Mar. 17. » immerged into the true ſhadow at 


1 


10 41 — apparent time. 
emerged out of the ſame at 1 3 25 — 


Mar. 31. o eclipſe was be- 
gun above a minute at hay 8 TO 88 time. 
Ended April 124 — 0 I 4 5 or 48. 


Obſerved with an 8 foot refractor. 


XXVII. Tabe 


dijcovered at the Obſervatory of 
January, about 8 o'clock in the Evening, in 


the 3d of 


T 68 J 


XXVII. A Table of the Places of the Comet of 1764. 


the Marine at Paris, 


the Con ſtellation of the Dragon, concluded from its 


Situation obſer: 


ved with regard to the Stars: By Mon- 


fieur Charles Meſſier, Aftronomer at the Depot of 


the Plans of the Marine of France, at Paris. 


29 
20 
22 


29 
| L 

Feb, 4 
7 
8 


11 


| 


True time. 


1 


= 


Read May 17, 1764. 


mean time 


Lk 


.» 4 


" 
929 9 


15 9:47 | 
13 53 42 
16 18 28 
18 41 44 
6 5131 


7 38 59 


18 36 48 | 


17 17 22 
38 


R. aſcention 


# . 
29 16 
45 31 
I 


39 35 
| 329 41 27 


_ obſerved, . 


Northern 
declinati- 
on obſerv. 
/ 


13 f 
58 32 58 


58 51 29 
59 2 54 


| 44 23 10 
44 6 14 
42 45 45 


42 42 35 


31 48 4r 


28 45 54 | 


23 40 52 


27 17 25 


26 5 33 
23 49 


17 28 48 


6 15 
10 26 47 


| 9 2 45 


41 22 544 
34 37 35 

| 34 30 37 | 
33 39 23 | 
33 31 50 
3r 51 34 | 


I | 
23 47 57 
16 42 10 | 


13 11 38 
IT 


ſerved. 


o 1 77 
11 37 16 
4 49 7 
I7 9 14 
29 © 38 
29 15 54 


* 
* 


X „ 21 59 
o 26 19 


„ 
4 23 15 
4 25 22 
5 8 47 
5 20 II 
3 22 51 
5 24 58 
6 9 39 
6 10 49 
6 29 47 


— 6 7 23 
7 © 56 
7. © 373 


7 7 46 
7 1 12 
6 26 10 


5 50 20 


5 41 16 
5 10 3 


Longitude ob- 


5 


North ern 
latitude 
obſerved. 


I have the honour to ſend you likewiſe the elements of the 
of this comet, which monſieur Pingre has deduced from 


theory 


my firſt obſervations, as follows. 


The aſcending node a 


Inclination 
Place of perihelium 
Logarithm of the diſtance of the perihelium 9.75141 8. 
Paffage by the perihelium 12 February at 10" 29“ mean time in 
the meridian of Paris, 


2 


——— 


— ͤ wĩzƷ — 


—  —— 


The motion retrograde. 


8 O 4 14 
20. 30 -Þ 
$3 534 12 
16 11 48 


XXVII. A 


_ r52 3 ee 
XXVIII. 4 Supplement to Mor: Pingrt's 8 


Memoir on the Parallax of the Sun: In a 
Letter from him to the Royal & ociety, 
Tranſlated by M. Maty, M. D. F. R. S. 


p - LEY 220 


Gentlemen, 


Read May 17, T Had the honour to ſend you my me- 
29% moir on the Parallax of the Sun as de- 
duced from the obſervations of Venus; give me leave 
to add to it ſome remarks which I kave ſince made, 
and communicated to our academy. The learned 
Societies of Europe, amongſt which yours holds a 
moſt diſtinguiſhed rank, will be the judges of the 
ſucceſs of our expeditions. A definitive deciſion will 
probably not be formed till after the obſervation of 
the tranſit of 1769; in expectation of further ac- 
counts, which may tend towards this deciſion, there 


is at leaſt one which I now ſubmit to your ex- 
amination. 


Supplement to my Memoir on the Parallax 
of the Sun. 


I mputicatly expected the firſt volume of the 
Philoſophical Tranſactions of the year 1761, where 
I hoped to find ſome obſervations that might deter- 
mine which of the obſervations, vg. that of Meſl. 
Maſon and Dixon made at the Cape of Good-Hope, 
or that which was made at the iſland Rodriguez by 
Mr. Thuillier and myſelf, deſerved the preference. 
The firſt reduces the Sun's Parailax to 8“ at moſt, 


3 | whereas 


n 
whereas the latter increaſes it to near 100: the dif- 
ference is too conſiderable not to deſerve an enquiry 
into its cauſes. The expected volume is at laſt come 

to hand; and my firſt care has been to examine with 
the moſt ſcrupulous attention the obſervation made at 
the Cape. I owe this teſtimony to truth, that this 
_ obſervation, as well as all the others of Meſſ. Maſon 
and Dixon, appears to me to have been made with 
great judgment. An exception might however be 
made as to the extenſive deſcription of an appulſe of 
_ © Sagittarii to the Moon's ſouthern limb, which is 
found page 339. This certainly was more than 
an appulſe, and the ſtar was really immerged at 
the Cape. 5 
In this ſame volume, I found two obſervations, 
which would be deciſive, if time and other circum- 
ſtances had permitted them to be made with ſuffici- 
ent accuracy. I have very carefully calculated them 
both. Mr. Maſkeline obſerved at the iſland of St. 
Helena, fituated at 15* 55” South latitude, and ac- 
cording to Dr. Halley at 330 17” of time Welt of 
the Obſervatory at Paris ; but this determination of the 
longitude does not ſeem ſufficiently exact. I have 
compared many obſervations of Jupiter's Satellite's 
immerſions and emerſions made at the iſland of St. 
Helena by Mr. Maſkeline with the correſponding 
ones made at Paris at the Marine Obſervatory by Mr. 
Meſſier, and have only found 31' 56“ for the difter- 
ence of longitude between the two places ; and as 
the Marine Obſervatory is 2 Eaſt of the Royal Ob- 
ſervatory, I think I may conclude that the place where 
Mr. Maſkeline obſerved is only at 31“ 54” Welt of 
the Royal Obſervatory, 
Vor. LIV. X The 
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The clouds greatly obſtructed Mr. Maſkeline's 
obſervations; he could make but one that was uſe- 
ful. At 7h 31' 07” in the morning, apparent time, 
the bodies both of the Sun and of Venus being per- 
fectly well defined, the diſtance of the neareſt limbs 
was, by means of an object-glaſs Micrometer adapted 
to a reflecting teleſcope according to Mr. Dollond's 
invention, found to be 1/4473. I have computed 
that by allowing 10”” for the horizontal parallax of 
the Sun, from that phaſis to the internal contact of 
the limbs, there muſt have paſſed 34 52“ at St. 
Helena; I have even aſſured myſelf, by ſome other 
calculations, that, by an alteration of one or two ſe- 
conds in the parallax, and of ſeveral minutes of time 
in the longitude of St. Helena, the interval which 1 
have juſt now determined would fuffer an increafe or 
diminution but of very few ſeconds. The internal 
contact of the limbs muſt therefore have happened 
at St. Helena at 8* 05759” in the morning. One 


can't ſuppoſe it to have happened later, becauſe 5 4 


after, or at about 82 30, the ſkies having cleared again, 
nothing more could be ſeen, and the external contact 
was over. This obſervation being compared with 
that of Tobolſk, would give 117 for the horizontal par- 
allax, which is a little too much. Mr. Maſkeline 
obſerves, that tho Venus's limb and the Sun's appeared 
as defined as could be deſired, yet when the artificial 
internal contact of Venus's limb with the Sun's was 
made by means of the object-glaſs micrometer, Ve- 
nus's limb dilated and contracted itſelf alternately, 
getting and loſing a ſmall ſpace within the Sun's limb. 
He ad s, that he endeavoured to take it in the middle 
of this vibration, but dares not affirm that he ex- 
"ny 


LAM. 
actly did ſo. Let the diſtance determined by Mr. 
Maſkeline be only diminiſhed by 2“, and his obſer- 
vation will perfectly agree with mine; but in order 
to make it tally with that of the Cape, it would be 
neceſſary to diminiſh this diſtance by 10 or 11“, and 
it is not very likely that Mr. Maſkeline ſhould have 
committed ſuch an error. His obſervation might 
likewiſe be brought to coincide with mine, by mak- 
ing a diminution of 40 or 45” in the Weſtern longi- 
tude of St. Helena, as I juſt now ſettled it ; whereas 
it would be neceſſary to take ſeveral minutes from 
that longitude in order to make the obſervation agree 
with that of the Cape, which does not ſeem poſſible. 
Hence, though I don't take Mr. Maſkeline's obſer- 
vation to be in itſelf abſolutely deciſive, yet I am 
perſwaded that it adds great weight to the exactneſs 
ot mane. © —— 
Fort St. George at Madraſs is, according to Mr. 
Hirft, 1358“ North latitude and 304“ of time Eaſt- 
ward of Pondicherry, and conſequently atleaſt 5*12/ 54” 
Eaſtward of our Obſervatory's meridian. Mr. Hirſt's 
obſervation is related in the Philoſophical Tranſ- 
actions; the interval obſerved by him between the 
two internal contacts was 55143“, greater by 
2'/49/'3. than that which was obſerved at Tobolſk. 
This would give 9“ 56 for the Sun's horizontalparallax, 
a quantity which is about a medium between the Cape 
obſervation and mine. The compariſon between the 
time of obſerving the contacts, and that of the cor- 
reſponding obſervations made in other places, gives 
concluſions fo vaſtly different, that I dare not relate 
them here. Mr. Hirſt gives a ſufficient account of 
his inſtruments, but he does not ſay whether his 
* I pendulum 
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pendulum or clock was one with weights. He ſays 
he regulated his clock by equal altitudes, and then 
by meridional paſſages of Spica Virginis, and of the 
Sun ; but why did he leave off the method of the 
equal altitudes which he made uſe of at firſt, and in 
what manner did he obſerve theſe altitudes to deter- 
mine the paſſage either of a fixed ſtar or of the Sun 
over the meridian? It does not appear that he had 
a quadrant or tranſit inſtrument. I am ſorry that 
this uncertainty about the means employed by Mr. 
Hirſt to determine the time of the phaſes puts it out 
of my power to make uſe of an obſervation, which 
might otherwiſe have been extremely uſeful, had the 
aſtronomer been equally well provided with inſtru- 
ments as he appears to have knowledge and zeal. 
It is to be obſerved that by increafing or diminiſhing 
by 10” the duration obſerved at Madraſs, the queſ- 
tion of the parallax will be decided conformably ei- 
ther to the obſervation of Rodriguez or that of the 
Ca 
| In the ſame volume of the Tranſactions, are ſome 
obſervations of the ſame tranſit made at Abo and at 
Hernoſand; the total duration was obſerved in both 
places; it may have been lengthened ſomewhat be- 
vyond its limits; but theſe obſervations agree at leaſt 
in this point with all the others that were made in 
the North, viz. that being compared with the To- 
bolſk obſervation, with regard to the duration of the 
tranſit, they give above 10“ for the horizontal par- 
allax of the Sun, 
I have likewiſe lately had the communication of 
Mr. Rumowſki's obſervation made at Seienginſk in Si- 
beria. I (hall not expatiate upon the particulars here, 


2 appar g 


[ x57 ] 
ſuppoſing that you Gentlemen have received it. The 
latitude of Selenginſk is LY 1666“. I have ſettled the 
longitude to be 657 50, from the Paris meridian. 
Some immerſions of the firſt and ſecond ſatellite of 
Jupiter have given me 66 57 15“, 66 5/20, and 
6558/31“, by comparing the obſervations of Mr. 
Rumowſki with the tables corrected upon the obſer- 
vations made at Paris and at the Cape, and eſtimat- 
ing, as well as I was able, the different effects of the 
reflectors and teleſcopes. The 15th of July, Mr. 

Le Monnier obſerved the meridional tranſit of © Sa- 
gittarit at 1862 5038“ 2 of his clock, being at 
70*'00/ 45” from the zenith. The preceding Emb 
of the Moon paſſed at 18*38'28” , or at 11h 01'40/ 
apparent time; when the center paſſed, the Ae 
of the upper limb was at 75*52'00” from the zenith, 
and the lower at 7642 202 5%; the threads, which are 
5” thick, being entirely upon the Moon. o Sagittarii had 
paſſed at 1Eh35/22/2, the diſtance from the zenith 
being 7 52 20%. I have obſerved at Rodriguez the 
immerſion of & Sagittarii at 14%01/28/- apparent 
time, and Mr. Rumowſk:! obſerved at Selen ginſk the 
immerſion of © at 11124051“ apparent time. Upon 
comparing all theſe things together, I find the lon- 
gitude of Selenginſk to be 657/21”: Eaſt from Paris. 
But this goes upon the ſuppoſition that the error ot 
the tables has been quite conſtant during near 7 hours, 
which cannot be warranted. Laſtly, the obſervation 
of the eclipſe of the Sun made at Selenginſk June 3, 
1761, compared with the fame obſervation made at 
Tobolſk and at Cajanebourg, determines the longitude 
of Selenginſk 516/417: Ealt from Cajanebourg, and 
at 2634 300 Eaſt from Tobolſk conſequently 65822“ 


Eaſt 
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Eaſt from Paris. Theſe are the reaſons which make 
me believe that the longitude of Selenginſk cannot be 
made leſs than 66577 507 from the meridian of our 
Royal Obſervatory. This being ſuppoſed, the ob- 
ſervation of Mr. Rumowſki compared with mine 
would give 10“ 1 for the horizontal parallax of the 
Sun in the month of June, and 107/26 for that par- 
allax when the Sun is at the mean diſtance. "Tis 
true, the fame obſervation, compared with that of 
Meſſ. Maſon and Dixon, would much reduce this par- 

allax*; and therefore it can be of no uſe to decide 
the queſtion, unleſs we had ſome from Africa or from 
the adjacent ſeas. : 3 . 
I have one, which I have not dared yet to lay be- 
fore our Academy ; it appears to me a downright phe- 
nomenon. As it was made at the iſle of France or 
Mauritius, it might pretend to the glory of deciding. 
between Meſſ. Maſon and Dixon and me; but it is 
ſuch a one as can only at moſt determine how far the 
difference of fights or that of teleſcopes could ex- 

tend or ſhorten the duration of the exit. I am ac- 

quainted with the obſerver, Mr. de Seligny, an officer 
in the ſervice of the Eaſt India company; and ] think I 
can anſwer for his capacity, talents, zeal and accu- 
racy. He had no inſtrument but an eight foot teleſ- 
cope, and an excellent clock: this he regulated by 
altitudes of the Sun taken the gth and 6th of June 
with Hadley's quadrant. That method is not ſtrictly 
true, but our obſerver could do no better; and beſides, 
whether the clock went too faſt by a few ſeconds 
more or leſs, the difference cannot at all affect the 
duration obſerved by Mr. de Seligny. His clock on 
the 5th of June about 3 O clock advanced 18”. upon 
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the apparent; the 6th at the fame hour it got only 9“. 
The obſerver was obſtructed by the clouds till near 
the inftant of the exit of Venus. This is his obſerva- 
tion of the exit; the times are "thoſe of his clock, 
from which 2/10” are to be ſubſtracted to have the 
apparent time. At 0*28'38/” the preceding limb 
of Venus appeared to touch exactly that of the Sun; 
at 0*22/00”” one quarter of her diameter was got out; 
at oha 57 10% Mr. Seligny judged her to be half got 
out; at og 8/06“ the three quarters of her diameter 
were emerged, and oh3 1012“ the exit was total and 
inſtantaneous. Theſe obſervations follow one another 
very well, and they have been made by a man whom 
I know to be very ſkilful ; but how the exit of Venus 
could appear to him to have taken up but 12/34” I 
muſt leave to perſons ſkilled in natural philoſophy 
to account for. The obſervation of the firſt contact, 
or of the internal contact of the limbs, would give 
you more than 12” for the parallax; that of the laſt 
would reduce it to eight; by a medium, the parallax 
would exceed 10”. 5 5 

You will undoubtedly have obſerved a pretty re- 
markable difference between my obſervations of 
Venus, as I had the honour to ſend them to you 
fiom Liſbon March 6, 1762, and the ſame obſerva- 
tions as I have related them in my memoir. I ima- 
gined I had ſent the correction to ſome one of the 
members of your celebrated Society. When I made 
the reduction of theſe obſervations at Rodriguez, 
1 found myſelf under difagreeable circumſtances ; 
and it was probably my uneaſineſs at that time that 
occalioned a want of due attention, which I was 
the longer in. finding out as I could not eafily s 
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pet it. My clock went too flow that day at noon 
by 22“, ſo that I ought to have added 172“ to the 
time of the clock, whereas I ſubſtracted as much from 
it. This is the reaſon of the difference in the times. 
The ſmall variation in the diſtances of the limbs was 
owing to a ſtricter verification of the parts of my 
micrometer. 


I am, with the moſt reſpeRtul eſteem, 
Faris, Feb. 14,1764. Gentlemen, 
: your moſt obedient, 


humble ſervant, 


Pingré. 
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XXIX. An Account of the Tranſit of Ve- 

nus: I a Letter to Charles Morton, 
M. D. Secret. R. S. from Chriſtian Mayer, 
S. J. Tranſlated from the Latin by James 
Parſons, M. D. TY | 


Read Feb, 4, 1 Return you many thanks for the great 
5 trouble you have taken in procuring 
Mr. Dollond's teleſcope for me; which, happening 
to arrive very opportunely the day before the obſer- 
vation, gave great pleaſure to our Serene Elector: a 
very happy invention which England alone was ca- 
pable of producing ! but at it's coming to my hands 
I had no ſmall concern, for fear all our apparatus 
ſhould be rendered vain, as it was conſtant rainy 
weather. 

A ſquare mount of ſolid ſtone which had been 
made into an arch, in the Electoral garden at Schwe- 
ſinga by his Highneſs's order, afforded us a baſis; 
in the middle of which another mount of like form 
was raiſed five feet high, which ſupported the aſtro- 
nomical quadrant : both were covered with a move- 
able covering, the building being carried round them. 
Two other ſmall buildings of the ſame conſtruction 
ſtood near this; in one of which Mr. Dollond's tel- 
leſcope was placed, and in the other the clock; hav- 
ing ſo eaſy a communication with one another, that 
a glance of the eye commanded them all. my 

The aſtronomical quadrant, which was 2 feet ra- 
dius Paris meaſure, was made in the year 1758, at 
Paris by M. Carinivet mechanical operator to the 

Vol. LIV. Y Royal 
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Royal Academy, and has an Engliſh micrometer ; 
having a moveable wheel, and divided into minutes; 


and by means of a ſcrew to the index of the qua- 
drant, together with the diviſion of the nonnius plate 
faſtened to it, was ſo applied, that during the whole 
time of the obſervation, while the wire of the plum- 
met conſtantly glided upon the fame point. of the 
limb, it might be moved in the limb. by a vertical 
motion in either direction by the alidad alone. This 
moſt excellent invention of your's I firſt brought in- 
to Germany, to the beſt of my knowlege, after I had 
| ſeen it's power at Paris in the hands of the ingeni- 
ous M. Le Monier.. 
Beſides the quadrant, Dollond's teleſcope, and ſe- 
veral other aſtronomical tubes of 6, 8, 13, and 22 
feet; we had a Newtonian teleſcope of 4 feet Auſtrian 
meaſure, with an eye glaſs of + of an inch. 
We had a clock made by M. le Paute, a Pariſian, 
very well defended from the rays of the Sun and from 


the wind, which I accommodated to this bufineſs 


for a month before, in many celeſtial obſervations 
with as much accuracy as I could, and with more 
ſucceſs than we could well expect. 


The interior contact of the weſtern) True time. 
limb of Venus, with the weſtern | ® | „ 
limb of the Sun, obſerved with Dol- 20 53 


lond's teleſcope —  — 
The moment of the egreſs, wherein the 
ſame limb of the Sun after the inte- 
rior contact firſt appeared cornicu- 20 53 35 
lated, moſt accurately obſerved with 
the ſame teleſcope, was — — 
Whence I conclude, that the interior 
contact happened — — 2⁰ 53 33s 
4 As 


on AS 
As to the inſtant of the exterior contact, I ſend 
only two obſervations made by me with certainty, 


becauſe of the intervening clouds : the firſt ſhews the 


time wherein I diſtinctly ſaw through the clouds the 


certain emerſion of Venus, , part of the diameter 


of Venus, as nearly as I could judge, excavating the 
limb of the Sun ; the other wherein, from the un- 
lucky clouds, I could no more obſerve the leaſt veſ- 
ge either of the emerſion, or exterior contact, or of 
Venus. | 


True time. 


h 


#..-:48 
The firſt outer contact — _ 8 9 4 
The other time of the certain emerſion — 24 17 27 


The time which I uſe, and to which I am ſtill at- 
tentive, was obtained by a great number of corre- 
ſponding altitudes of the Sun, both before and 
after the day of the tranfit. But in order to the ren- 
dering my calculation perfe& one thing is to be de- 
fired, that the Jongitude and latitude of the obſer- 
vatory at Schwezinga might be preciſely determined, 
if poſſible, in the ſpace of a few months. 

The Serene Elector, although he was not well the 
day before, yet from his great love for aſtronomy 
was not only preſent himſelf, which other kings and 
| princes uſually are; but being of an excellent and 
ready genius, he inſtituted ſeveral obſervations with 
the aſtronomical quadrant two hours before the 


egreſs, having marked the appulſes of the four limbs 


of the Sun and Venus at each immovable wire, in 
CEE Y 2 order 
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order to find out che difference of the ri ight aſcenſion 
and declinations; the weather being ſerene from 
about half an hour aſter five to half after eight in 
the morning. Which poſitions, good Sir, if they 
may be acceptable, I will immediately ſend you; 
and likewiſe ſome obſervations upon a total eclipſe of 
the Moon at which his Serene Highneſs and his 
whole court were preſent, together with two very 
reſpectable perſons of the court, the illuſtrious Meſl. 
Holrinhauſen and de Stanger, both well ſkilled in 
aſtronomical matters, who were appointed to be my 
aſſiſtants in all theſe obſervations. 

Hence you will eaſily perceive, that I am attached 
to the moſt earneſt endeavour of pleaſing ſo great a 
Prince; who, taking into his protection all kinds 
of learning, was the firſt that introduced aſtronomy 
into his country, the name thereof being unknown 
here for ſo many age. 

It will be a great ſatisfaction to me if this our ob- 
ſervation may obtain a place among the immortal mo- 
numents of your Society; that the future claſs of 


aſtronomers may retain a grateful remembrance of 


the moſt ſerene Charles Theodore Elector Palatine : 
and while I am, learned Sir, in expectation of this 


favour from the Royal Society, I humbly commend 
myſelf to your regard, being, 


Your moſt humble ſervant, 


Dated at n 11 1 
23 June, 1761. Chriſtianus Mayer, 8. J. 


XXX. Ob- 
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x XX. 123 Aſtronomice Ch rift an 
Mayer . J. 


Lafiriſimo ac celeberrimo Viro ac Domino Carolo de 
Morton, Academia Regie Londinenſis 4 ſecrets, 
S. P. dicit Chriſtianus Mayer, S. J. S. E. P. Aftro- 


nomus . 


Read May 24, Bſervationem meam eclipſis Lunaris 
* quam hic tibi ſiſto, quamque circa 
2omam Marti Pariſios jam miſeram, ex reſponſo 
clariſſimi viri de la Lande, die 3 Aprilis ad me dato, 
audio Pariſiis erroris 10 minutorum ſuſpectam habe- 
ri, quibus ejus durationem juſto minorem collegiſſem: 
cum enim ex initio et fine certo hujus meæ obſcrva- 

tionis inveniam quantitatem durationis 26 46/ 51“, 
eam celeberrimus ephemeridum Parifinarum conditor 
de la Landius putat eſſe oportere 2Þ 56%. Non 
potuit, ut ſcribit laudatus aſtronomus, eclipfis hæc diei 
17 Marti, nec illa 1 Aprilis, ob nubes Lutetiæ obſervari: 
potuit fortaſſe Londini, et Grenovici ; quod fi ita, om- 
nem facile controverſiam diremptam video. Si enim 
Londini initium hujus eclypſis acciderit 10 31“ circi- 
ter, certum eſt idem in meridiano Pariſino ꝙ minutis 
orientaliore accidiſſe ich 400 40“, ut habent epheme- 
rides Parifinz; fin minus, fi Londini initium hujus 
eclipſis obſervatum fuerit 10h 39“ 5”, perſpicuum 
eſt errorem 10 minutorum cadere in ephemerides, et 
nequaquam in obſervationem meam, quæ hac ratione 
ſtatute meridienorum differentiæ ubique terrarum 
optime congruet : ſiquidem ex aliis primi fatellitis 
Jovis 
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Jovis inſtitutis eclipſim comparationibus Schwet- 
zingam invenio 317 in tempore Vienna occidenta- 
liorem. C 8 3 

Quare cum rumor hic aulam noſtram pervaſerit, 
me in obſervatione eclipſeos hujus lunaris 10 minutis 
aberraſſe, ad te, vir celeberrime, mihi confugiendum 
fuit, quem hiſce demiſſe oro, ut celeri reſponſo, quid 
actum ſit Londini, quid Grenovici, mihi ſignificare 
digneris. Ss 5 

Rem quoque mihi feceris gratiſſimam, fi ad me 
perſcripſeris, que ſint meliores magiſque uſitatæ in 
Anglia cœleſtes ephemerides pro annis futuris, qui 
tuis me favoribus toto animo demiſſiſſimè commendo. 


Illuſtriſſimæ tuæ dignitatis 

5 Servus infimus 

Heidelbergz, Vi 3 
5 Chriſtianus Mayer, 8. ]. 


Sereniſſ. Elector. Palatin. Aſtron. 


Immerſiones 
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Immerſiones et emerſiones macularum » in eclipfi 
Lunæ diei 17 Marti, Schweſingæ in Palatinatu 
prope Heidelbergam, obſervatæ a P. Chriſtiano 

„ & 8. J. tubo Dollondi 10 pedum. 


2 verum. 
Penumbra cæœpit — 11 
Penumbra denſiort!ä!!!ñ»ñ. — 
Initium dubluum —o — — 4 


Eclipfis videtur cœpiſſe — 15 
Mare humorum ſtringitur ab umbra —— 25 
Mare humorum medium in umbra 
Tycho incipit immergi — 
Tycho totus in umbra —— — 
Grimaldus proximus umbre — 
Grimaldus et Schicardus in umbra — 
Mare nubium ingreditur umbram — 
Gaſſendus ad limitem umbe — 
Inſula ſinus medii in umbra ä 
Landſpergius in umbra —— 
Umbra Keplerum ſtringitym 
Keplerus ultra dimidium in umbkra 
Keplerus totus in umbra — 
Copernicus ſtringitur ab umbra 
Copernicus totus in umbra 
Mare fœcundatis fere medium in umbra 
Mare tranquillitatis incipit 
Palus ſomnii incipit eſſe in umbra 
Mare tranquillitais ultra med. in umbra 
Taruntius totus in umbra Fon 
Plinius et Menelaus ad umbram 
Mare ſerenitatis ſtringitur ab umbra —— 


12 4 


Proclus 
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Tempus verum. 


Proclus ad umbram - 12 27 2 
Mare Criſium ultra med. in umbra —— 32 44 
Mare Crifium ſeu Caſpium tot. in umbra 38 x 
Mare ferenitatis med. in umbra — 41 28 
Copernicus incipit egrediü 58 35 
Copernicus dimidius ex umbra — 3509 57 
Limbus umbræ ſtringit 5 3 © 
Menelaus emerfit . 
Manilius videtur 1 — 
Mare humorum med, ex umbra —— 13 45 
Manilius videtur egreſſus 
Mare ſerenitatis extra umbram 
Sinus æſtuum et mare humorum tot. ex umbra 20 25 
Mare nubium medium ex umbra 
Mare Caſpium egreditunt —ßUT — 25 15 
Umbra paludem fomnii deſerit 30 
Tycho emergit cum dimidio mari Criſio 32 30 
Tycho certo emerſit — — 35 49 
Taruntius videtur egreſſus — — — 41 27 


Mare tranquillitatis ultra med. emerſit 46 36 
Langrenus emergit cum Dionyfio = — 47 25 
Mare fœcunditatis fere tot. emerſit— 52 18 
Langrenus certo ex umbra — 55 22 
Videtur umbra mixta luci — 5911 
Finis eclipſis dubius — 14 O 11 
Finis certus — — 7 © 

_ Penumbra refidua ——_ ? — 3 10 
Finis penumbeü — — 4 0 


Præter has maculas, à me dimenſæ ſunt phaſes 20: 
et empor maximæ obſcurationis 12k 377, inventa ob- 
ſcuratio 
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ſcuratio maxima 2388. partium micrometri (quod 
tubo ſeparato 6 pedum accommodaveram) quarum 
diameter Lunæ inventa eſt 3313 = 3349“; unde meo 
quidem calculo obſcura tio maxima deducitur 8 digit. 
39 minut. 


Obſervatio eclipſis Solaris facta Schwetzingæ in ob- 
ſervatorio Electorali anno 1764, die civil. N. 8. 
ima Aprilis tubo dioptrico 6 pedum micrometro 
armato, cœlo ſereno, barometro 27 pollic. 2 lin. 
præſentibus illuſtr, et excell. D. D. O Dunne 
Miniſtro Galliæ, et Comite de Riancour Legato 
Saxoniæ. f „ 


IMMERSIONES. 


Tempus 
verum. 


10 dig. 251 min. 
EMER- 


Vor. LIV. 
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E M E RS ION E Ss. 


Tempus 
verum. 


partes centeſ. 


diſci O obſcur. 
menſurantes ſa- 
gittam ad chor · 
dam duo cornua 
ſec ante m nor- 


mals, 


| 


me diſci O lo- 
cidi. 


Diameter ſolis in partibus centeſimis micrometri 
yu verificati 3117 = 32' 4”, 8. 

Nondum licuit phaſes has omnes acuratius exami- 
nare ; quarum priores immerſionis, in maxima homi- 
num frequentia, minus exactæ ſunt. 


XXX. OB. 
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XXXI. Obſervations on the Eclipſe of the Sun 


at Chatham, April r, 1764, by Mr. Mungo 
Murray: „eee 10 Joſeph Salva- 


dore, Ey; F. R. S. ina Letter from Dr. 
John Bevis. 


Sir, 


Read May 24, Y Fancy I can now ſatisfy your curioſity 

* as to a place in the northern limit of 
the path of the Moon's ſhadow, in the eclipſe we 
| obſerved at your houſe; that is, where the lower 
limbs of the Sun and Moon coincided, by the fol- 
lowing abſtrat from a letter I received from my 
friend Mr. Mungo Murray of Chatham, a good ma- 
thematician, and author of an excellent work on 
ſhip-building., 
« I am infinitely obliged to you for your kind 
preſent of the teleſcope glaſſes. I got them moſt 
ce curiouſly mounted, and, as you ſaid, they make 


* 6 12 $oot teleſcope, which takes in the whole Sun 


ce nearly, I ſet my watch by a very good vertical 
e ſun-dial, preciſely at 9 o'clock, and at 8 minutes 
4 after I perceived the Moon juſt enter on the Sun. 


About half an hour after 10, the eclipſe was barely 
annular, the light of the Sun below the Moon be- 


e ning but juſt viſible, and leſs than a hair in the tele- 


ſcope. At 55 minutes paſt 11 the eclipſe ended, 
and left the Sun quite round.“ 


By this, Sir, I think you may fafely conclude, that 
Chatham was not much more than a mile (perhaps 


leſs) ſouth-eaſt of the limit ; which therefore pale 
over Rocheſter- bridge, or very near it. 


Your moſt obedient humble ſervant, 
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XXXII. Obſervations and Experiments on 


different Extras of Hemlock: By Mi- 
chael Morris, M. D. F. R. of 


Read May 24, R. Wade, an eminent phyſician at 
hog Liſbon, having lately communi- 
cated to the London Medical Society, a number of 
caſſes, in which the extract of Hemlock prepared at 
Coimbra in Portugal, had been given with extraor- 
dinary ſucceſs, and having ſent me at the ſame time 
ſpecimens of the ſucceſsful extract, and alſo of the 
extracts of Hemlock prepared at Liſbon and by Dr. 
Storck's Apothecary at Vienna, which two laſt-men- 
tioned extracts he had preſcribed for the ſpace of 
three years, in various diſorders, to little or no effect; 
I thought an experimental inquiry into the com- 
ponent parts of theſe extracts and that uſed in Lon- 
don might be attended with ſome uſeful or curious 
conſequences ; more eſpecially as this medicine was 
near loſing its credit intirely, from its little ſucceſs 
here in thoſe diſorders in which it had been moſt 
ſtrongly recommended by Dr. Storck. I think it not 
_ unneceſſary to premiſe farther, that the extract pre- 
pared at Coimbra 1s not ſo moiſt as the other extracts, 
and that it has been given for a conſiderable time at 
the doſe of a drachm and a half twice a day with- 
out producing the leaſt diſagreeable ſymptom, 


E X- 
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EXPERIMENT I. 


24 grains of the extract of Hemlock prepared 
at Coimbra, digeſted with an ounce of highly rec- 
tifyed ſpirit of wine for 36 hours in a warm room, 
gave a brovniſh yellow tincture; the clear liquor be- 
ing poured off, a freſh quantity of ſpirit was added 


as before, and expoſed to digeſtion for the ſame ſpace 


of time; the ſecond tincture was conſiderably leſs 
coloured; this, added to the former tincture, was fil- 
tered, and expoſed to the air in a warm room 
until the ſpirit was intirely evaporated ; the dry re- 
ſiduum weighed five grains; on expoſing it to the 
air it became ſofter, and even moiſt at the ſurface. 
On pouring ſome water on the reſiduum now 
moiſt, it was ſoon tinged of a browniſh yellow, 
which being poured off, and a freſh quantity added 
at different times, until an ounce and a half of wa- 
ter had been uſed, there remained ſome blackiſh 
matter not ſoluble in water, which when dry weighed 
one grain, did not attract the moiſture of the air, 
melted and burned with a bright flame when ex- 
poſed to the fire, was ſoluble in ſpirit of wine, and had 
every characteriſtic of a rezin. 
The tinged water, which had been ſe 00 from 
this rezin and filtered, was evaporated 4 until 
a brown dry matter remained weighing three grains, 
which in a few hours attracted the moiſture of the air, 
and relented into a dark brown thick liquour, of a 
ſaline taſte, and the ſmell peculiar to the extract of 
Hemlock, One drop of this liquor, diluted with a 
little water, deſtroyed the colour of ten times the 
quantity 
2 
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quantity of ſyrop of violets, without giving it the leaſt 
red tint; reducing it, on adding ſome drops of ole- 
um tartari per deliquium, it ſuffered no remarkable 
change. Spirit of ſalt did not occaſion any alteration 
in it. But with oil of vitriol there was a ſtrong effer- 
veſcence, without any fenfible fume, 
It appears from the above experiments, that the Co- 
imbra extract of Hemlock contains one fifth ſoluble 


in ſpirit of wine, 3ths of which conſiſt of an oily 
ellcntial falt, the remainder being a reſin. 


EXPERIMENT I. 


The extract of Hemlock from Vienna was ſofter 
than that from Coimbra; on breaking it, there ap- 
peared ſmall whitiſh ſtreaks on each ſurface. 24 
grains of it, treated as in the former experiments 
with ſpirit of wine, gave a fine deep green tincture, 
which on evaporation gave a refiduum of a dark 5 
green towards the edges of the cup and a dark brown 
towards the middle; the whole reſiduum when dry 
| weighed two grains and 2; on leaving it expoſed to 

the air, the brown matter attracted moiſture from it 
and relented into a thick brown liquour; on adding 
water to it, as in the experiments on the Coimbra 
extract, the ſolution was of a light green colour; on 
evaporation it gave 3ths of a grain of dark brown 
refiduum, which ran per deliquium into a brown 
liquour, differing only in colour from that obtained 
by a ſimilar proceſs from the Coimbra extract. The 
undiſſolved reſinous matter weighed : grain, was of a 
greeniſh colour, but in other reſpects like the reſin 
of the Coimbra extract. It appears from the green 


tincture 
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cated both to water and rectifyed 


tincture communi 


ſpirit by the Vienna extract, that the Hemlock had 


been gathered too ſoon, and before the plant was in 
vigour, 5 


A ? 


og 


I be ſpirituous tincture of the Liſbon extract was 


not ſo green, nor was the green ſo durable, as that of 

the Vienna extract: the phænomena, in conſequence 

of the other experiments, did not differ materially 
from thoſe of the Vienna extract. e 
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I The ſpirituous tincture of the extract of Hemlock 


prepared at the Apothecary's-Hall, was like in co- 


lour to that of Coimbra, but the reſiduum did not 
differ conſiderably from that of Vienna and Liſbon, 


This extract has been uſed with ſome ſucceſs at the 


Weſtminſter-Hoſpital. 
SEV: 


The ſpirituous tincture of the powdered leaves of 


Hemlock was like in colour to the laſt ; the refidu- 


um differed materially from that of the former ex- 


tracts only in its rezin's being conſiderably more 


fluid. 


Theſeexperiments ſhewthat the extract of Hemlock 
prepared at Coimbra contains a far greater quan- 


tity of an eſſential oily ſalt and rezin, than the other 
extracts. As the oils, ſalts and rezins are the moſt act- 


4 * ap 
of * Lo — 
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tive parts of vegetables, may not the well- atteſted ſa- 
lutary effects of the * A extract he owing to its 
greater quantity of theſe active principles, particularly 
if we conſider the large doſe it has been preſcribed 
in? As theſe active oily falts and rezins are ſoluble 
in ſpirit of wine, we have the means of obtaining 
them from the extract of our own Hemlock in ſuffi- 
cient quantities for uſe, and without fatiguing the 
ſtomach with the nauſeous inactive parts of the 
. 

But as experience alone can ſhew whether the 
virtues of the Hemlock refide in the whole extract. 
or in the ſaponaceous parts ſoluble in ſpirit of wine; 


I ſhall content myſelf with propoſing theſe few hints, 
until experiments ſhall enable me to lay the other 


conſequences of theſe ye unn you —_ be- 
fore the . 


XXXIII. . 
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XXXIII. Efjay on the Uſe of the Gangii- 


ons of the Merves: By James Johnſtone, 


M. D. Communicated by the Right Rev. 


F. R. S. 


Read May 31, 
1764. 


pius, are oblong and very hard bodies; the uſes of 
which have not been ſatisfactorily aſcertained by any 


HE Ganglions of the incercoſtal 


one. Few anatomiſts have indeed entered deep into 
M. Lanciſi, who 


the ſubject, except the learned J. 
imagined them muſcles fui generis, and, like other 
muſcles, capable of contractions ; by which he thought 


the nervous ſpirits were acclerated and impelled with 


ſuch additional forces, as are by him ſuppoſed neceſſary 


to the production of motions in muſcles ſubject to the 
will: And in order to give an idea of the ſtructure 


of all other Ganglions, he particularly deſcribes and 
delineates that of the firſt cervical Ganglion (a). 

This theory has the misfortune to be erroneous 
in its foundation, For Haller and other ſucceeding 
anatomiſts have not been able to diſcover this muſ- 


cular apparatus in the firſt cervical Ganglion (5). The 
coats of Ganglions I have found with the appearance 


and firmneſs of ligaments; but incapable of ſuch 


extenſion or retraction, as elaſtic muſcular fibres al- 


ways allow of. 


(a) See Lanciſi's Difertation i in Morgagni adverſar. 
(5) Halle, Element. Phyſiolog. Human. T. iv. p. 293. 


Vol. LIV. A a Ganglions 


Charles Lord Biſbop of Carliſle, and 


nerves, firſt diſcovered by Fallo- 
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Ganglions beſides, inſtead of being inſtruments 
ſubſervient to the will, are almoſt peculiar to nerves, 
diſtributed to parts, the motions of which are totally 
involuntary: And our author muſt indeed have been 
greatly miſled by his hypotheſis not to obſerve this 
ſtriking circumſtance. 

The theory, which prevailed in his time and coun- 
try, of the action of the dura mater upon the brain, 
now exploded, might lead this great man more en- 
tirely to believe an analogous muſcular power in 
Ganglions. But the brain needs no muſcular force 
to impreſs motion upon the animal ſpirits; and 
granting Ganglions to be, as is ingeniouſly conjec- 
tured by Lanciſi and Winſlow, ſubſidiary brains, or 
analogous to the brain in their office, neither will 
they need any ſuch muſcular apparatus and force. 
A power, in fine, abſurd no leſs than chimerical, as 
it ſuppoſes the force of muſcles of the greateſt ex- 
ertion and effect, to be derived from thoſe of leaſt 
bulk and irength (which muſt be in ſome propor- 
tion to the quantity of muſcular fibres); and would 
be a ſingle inſtance of a mechanical force producing 
another infinitely greater than itſelf. 

1. Ganglions are obſerved to be formed generally 
upon nervous cords formed by the union of ſeveral 
different nerves. 2. They appear to abound with 
blood veſſels. 3. The bulk of a Ganglion exceeds, 
for the moſt part, that of all the nerves and veſſels, 
which it receives, and of which it may ſeem com- 
Poſed (c). Hence we may not unreaſonably conclude, 


(c) Gangliorum nk major eft quam fit aggregatum omnium 
vaſorum ingredientium atque egredientium; quo fit, ut ad 
eorum productionem, neceſſe fit concurrere, præter commu- 


nia vaſa, peculiare aliud corpus, non tam ex cohzrentia et 
that 
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that in Ganglions the different nervous filaments are 


very intimately mixed, a new nervous organization, 
or modification of the medullary ſubſtance, may take 


place, ſo as to ſecern new animal ſpirits, or alter the 


direction of thoſe already brought thither ; a con- 
jecture, which has the ſanction of the lateſt as well 
as the earlier thoughts of the great Morgagni (4). 

In order to determine the particular uſe of Gang- 
lions (the intimate ſtructure of which, equally with 
that of the brain and medullary ſubſtance of the 
nerves, we are hitherto ignorant of ) in the animal 


ſyſtem ; let us try, if ſomething tending this way 


may not be ſuggeſted, by reflecting on the functions 
and motions of the parts applied principally by nerv- 
ous cords from below the Ganglions. 

The intercoſtal or great ſympathetic nerves abound 


moſt of all others with Ganglions (e); and by ex- 


amining what is peculiar in the motions of parts, .to 
which theſe. nerves are diſtributed, we ſhall probably 
be led to the uſes of Ganglions. 


The muſcular ſubſtance of the heart has its prin- | 
cipal, or rather all its nerves, from the intercoſtals, 


complicatione prefatorum nervorum, ac ſanguiſerorum, quam 
ex novis organicis partibus, quas provida ſolersque natura, ſub- 
ſiſtentibus probeq excoctis liquidis, ſimul etiam elongatis, vari- 
eque diſpoſitis, folidorum fibris, fingat et creat, Lancifi, de 
Gangliis, loc. cit. 
2 2 See Morgagni, adverſar. Anatom. ii. p. 71. And De 
Sedibus et Cauſis morborum, Epiſt. xii. art. 14. p. 95, vol. I. 
(e) Super omnes nervos, intercoſtali, Ganglia ſunt frequen- 
tiſſima, in cervice quidem tria; in thorace, lumbis, et pelvi 
tot, quot nervorum ex ſpinali medulla propagines intercoſtalis 
accipit: tum in cordis vicinia, ſub diaphragmate, circa arteriz 
cœliacæ et meſentericæ originem: et circa renem paſſim in plex- 


uoſis retibus. Haller, Elem, Phyſ. T. iv. p. 202. 
which 
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which are always detached from the principal cords 
below the Ganglions, and chiefly from the inferior 
cervical Ganglion. The few nervous cords from the 
par vagum or 8 pair, which in the human ſubjeQ are 
tent towards the heart, are almoſt totally ſpread upon 
the pericardium and great veſlcls (J). 

In the abdomen this nerve unites with the par 
vagum of the right fide (g), and together form the 
great ſemi-lunar Ganglion ; from which, and from 
other Ganglions formed in inferior parts of the ab- 

domen, filaments are diſtributed to the inteſtines, 
the liver, the ſpleen, the kidneys; and ſome of them 
deſcend to the Fallopian tubes, uterus, and other parts 
in the pelvis; ſome of which are alſo in part furniſhed 
with filaments from the lumbar nerves. 
| The heart and inteſtines being wholely ſupplied by 
nervous filaments detached below ſome remarkable 
Ganglion, we muſt inquire what is particular in the 
motions of theſe parts, or in their ſtructure: But the 
motions of the heart and inteſtines are remarkable, 
and exactly analogous in being involuntary, or not 
liable to be either ſtopped, renewed, or in any way 
controuled by the will. 

Tho' it be very certain that theſe motions are ex- 
cited in the heart by the gentle ſtimulus of the blood 
upon the infernal ſurface of that organ; and in the 
inteſtines by that of the ſecreted liquors, and of the 
food taken in; of which ſtimuli theſe parts have the 
quickeſt and moſt exquiſite perception: yet this being 
ordinarily not ſo ſtrong as to make us conſcious 
of its action, much leſs painfully ſo, can barely be 


25 Haller, Elem. Phy . T. i. p. 366. 
8 Winſlow, Traitedes Nets No, 141. 


ſuppoſed 
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ſuppoſed to render theſe motions quite uncontroulable 
by the will, without ſome other ethicient cauſe (5). 
Anatomy diſcovers no peculiarity in the muſcular 
ſtructure of theſe parts likely to account for this; and, 
excepting in their nerves having Ganglions, which 
ſeem indeed almoſt appropriated to them, no ana- 
tomical difference has been obſerved, no mechaniſin, 
which theſe parts have more than thoſe muſcles, which 
are ſubje to the direction of the will. 
May we not then reaſonably conclude, that Gang- 
lions are the inſtruments, by which the motions of 
the heart and inteſtines are, from the earlieſt to the 
laſt periods of animal life, rendered uniformly invo- 
luntary ; and that to anſwer this purpoſe is their uſe, 
which they ſubſerve by a ſtructure unknown to us, no 


leſs than that of the brain, though it ſeems not 


improbable the firſt may be analogous to the laſt ? 
This concluſion concerning the uſe of Ganglions 


is ſupported by every truly parallel inſtance. Thus 


the motions of the uvea, or muſcular circle of the 
eye, ever contracted or dilated as the eye is more or 
leſs irradiated with light, are as much involuntary 
as thoſe of the heart; and it is known to anatomiſts, 
that the muſcular fibres of the uvea are ſupplied by 
nerves from the lenticular Ganglion, which ſeems 


(hb) In the beſt explanation of the vital and involuntary mo- 
tions, which the public has been favoured with, it is remarked by 
the moſt ingenious author, I imagine, that the mind's want 
© of power over the motion of the head is not only owing to 
tc its being continually acted upon by a ſtimulus, but in part to 
ce an original conſtitution; and that, tho' we ſhould ſuppoſe this 
cc organ for a little while free from every degree of irritation, yet 
<« the mind, by an effort of the will, could not move it.” Dr, 
Whytt's Eſſay on the vital and involuntary motions of Animals, 


p. 316. 
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formed ſolely for the uſe of that muſcle, and for that 
purpoſe. 

That the determinations of the will are, as it were, 
intercepted, and prevented from reaching certain 
parts of the body, by the means of Ganglions, may 
be farther inferred by confidering, that all nerves, 
which have a ready communication with the ſoul, 
either by affecting it with perceptions, or conveying 
its commands, have no Ganglions: Theſe are never 
found upon the olfaQtory, optic, or auditory nerves, 
any more than upon the nerves and inſtruments in 
voluntary motion, For we may well imagine the 
ſame mechaniſm, which prevents the will from ex- 
tending its controul to ſome muſcles, placed upon a 
ſenſory nerve, would have equally hindered the con- 
veyance of any ſenſible impreſſion to the mind, 8Þ_ 
The left nerve of the eighth pair, diſtributed to the 
ſtomach, and probably the cauſe of the diſtinct and 
exquiſite ſenſation of that organ, and perhaps alſo 
principally concerned in tranſmitting the ſenſe of 
hunger to the mind, may therefore be reckoned a ſen- 
ſory nerve. It is certain alſo, that Haller (i) and moſt 
modern anatomiſts do not allow any Ganglion to this 
nerve, though Winſlow does, and Vieuſſens delineates 
one not far from the great Ganglion of the intercoſ- 
tal nerve as proper to the eight pair. 
If muſcles ſubject to the will might have been to- 
tally ſupplied with nerves, which have Ganglions; the 
diaphragm had probably been entirely furniſhed from 
the intercoſtals, as moſt of the parts in the thorax 
above it and in the abdomen below it are. But as 
the motions of this muſcular membrane were to be 


(%) A. Baller, Prime Lin. Phyſiolog. Ne. 377. 
| controulable 
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controulable by the will, we find peculiar nerves, 


namely the phrenic, which have no Ganglions ſent to 


it from a great diſtance. | 

In propoſing this as the probable uſe of Gangli- 
ons, I am far from thinking it entirely exempt from 
difficulties; but they are chiefly ſuch, as ariſe from 
our imperfect knowledge of the nerves in general; 
a terra incognita, which remains to immortalize the 


name of ſome future diſcoverer in anatomy. It is 


well known, for inſtance, that all the nerves ſent from 
the ſpinal marrow have Ganglions, where they ſend 
off the branch, which communicates with the inter- 


coſtals (4). Though this be true, it is moſt probable, that 


theſe Ganglions reſpec the intercoſtals, and only affect 
its nerves, leaving the other fibres fit and free for the 
conveyance of the commands of the will, as in fact 
many of them are diſtributed to muſcles under its 
power and direction. b 
So likewiſe we are not to imagine, wherever the 
nerves unite, that their medullary ſubſtance either de- 


cuſſates, or is ſo intimately mixed, as is reaſonably ſup- 


poſed to be the caſe in Ganglions by moſt anatomiſts 
from Lanciſi down to Haller. We know at leaſt, 
that this is far from being the caſe in the optic nerves; 
for though they unite, and were ſuppoſed to croſs 
each other, the contrary appears by obſervations made 
in the bodies of perſons, who were blind of one eye, 
from a fault in the optic nerve, the nerve of the 
affected fide only being waſted, while the other was 

large and plump (/). And we may juſtly infer the 


(+) See the table of Vieuſſens. 5 
(1) See Monro's Anatomy, p. 356 ; allo Ne 23, of the nerves 


in general, 


plexi- 
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plexiform unions of the nerves diſtributed to the ſu- 
perior extremities not more intimate, nor to ſerve any 
ſuch purpoſe as Ganglions, fince theſe nerves are 
_ equally motory and ſenſory, no other nerves being 
diſtributed to the ſkin, the organ of touch, but 
from the ſubdiviſion of theſe plexuſes. Nl 


Kidderminſter, 
| Nov. 245 1 7 63. 


James Johnſtone, N. D. 
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XXXIV. A. 


XXX TV. An Account of freed fiery 17 e- 


teors ſeen in North America: In a Let- 


ter to John Pringle, M. D. and F. R. F. 
from John Winthorp, E/g; Hollſiſian 


75 


Profeſſor of Mathematics and Philo ofo opby 
at Cambridge, i in New England. 


SIR, 


Read June 7, 
1704. 


nour you have done me in ſending me 
your curious account of the late fiery Meteor in 


Britain, which I received through the hands of my 


very worthy friend Dr. Franklin. I have peruſed 
the account with great ſatis faction, in which, as it 


appears to me, you have determined the figure, mag- 
nitude, height, path, and velocity of the Meteor, 


with as much exactneſs as the nature of the thing will 
admit of. The circumſtances you mention, p. 259, 
260, will, I am afraid, always prevent the attain- 
ment of the preciſion one could wiſh for in thoſe 


particulars, fo neceſſary for laying a ſure foundation 
to build a theory upon, The hypotheſes hitherto 
advanced are liable to great difficulties, and the hints 
you have given in the concluſion towards another ap- 
pear intirely new, and free from ſeveral objections 
with which the others are embarafſed; and 1 ſhould 
be very glad to fee them thrown together into a 
juſt ſyſtem. If any obſervations ſhould occur to 
me, that might throw light on this difficult ſubject, 


I will do my {elf the honour to communicate them 
Vor. LIV. B b to 


Am greatly 1 78d to you for the be- : 


CY GS. oo —_ oo Roe - $—o_ — 


. > I — — Ss -- 4 — 
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to you; and aſk leave, for my own information, juſt 
to query, what center theſe bodies. may moſt pro- 
bably be ſuppoſed to revolve round? Either the 
Earth or the Sun ſeem to bid faireſt for this. 

1. A body revolving round the Earth in a circle, at 
the height of about 40 or 50 miles, would move but 
7 miles in a ſecond ; and in a very eccentric orb, near 
a parabola, but 10 miles : which falls much ſhort of 
the velocity of your Meteor, which was of 30! miles 
in a ſecond &. I 

2. The Earth's annual velocity round the Sun is 
near 16 miles in a ſecond; and a body revolving in 
a very eccentric orb would have, at the ſame diſtance 
from the Sun, a velocity of 22 miles in a ſecond. 
Wherefore if the Earth and ſuch a body near it were 
moving in the ſame direction, that body would get 
before the Earth with a relative velocity of 6 miles in 
a ſecond ; but, if moving the contrary way, it would 
be left behind with a relative velocity of 38 miles in a 
ſecond: And this is the greateſt poſſible relative ve- 
locity. Bodies moving in oblique directions may 
have any relative or apparent velocity leſs than this 
maximum. This ſuppoſition therefore agrees better 

with a velocity of 30 miles in a ſecond, than the 
former; but I ſhall be much obliged to you for your 
thoughts on this point. 

As to our late Meteor of May 1759, I have not 
been able to come at any farther particulars than 
what are contained in my letter to Dr. Birch, ex- 
cepting only as to the loudneſs of the report, at a 
great diſtance from the place of exploſion, An in- 
telligent man of this town has ſince informed me, 
that he was then fiſhing in a boat at anchor about a 

Lid. Philo, Tranf, Vol. LI. p. 263. 

mile 
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mile below the light. houſe at the entrance of Boſton 
harbour, and heard an uncommon noiſe, which was 
ſomewhat like that of a very hard clap of thunder at a 
great diſtance, tho' there was not a cloud to be ſeen. 


All the company in the boat were ſo ſtartled at it, that 
they left off fiſhing to attend to it; and the noiſe increaſ- 


ed to ſuch a degree as amazed them all. He fays, 
it ſee med like a continued ſucceſſion of volleys of ſmall 


arms. He thinks it laſted about 3 minutes, and gradu- 


ally went off towards the South-Eaſt. They took it for 
the noiſe of an earthquake, and expected to find 


every body talking of one, when they got aſhore; 


tho they could not perceive the leaſt agitation in their 
boat. 

Had this Meteor happened in dhe evening, in- 
ſtead of the day-time, it would have had many more 
oblervers; and the brightneſs of it would pro- 


bably bave been thought as mm een, as the 


noiſe. 
On this occaſion I take the liberty to give an ac- 


count of two or three other Meteors of this ſort, 


ſcen in North America; which, if they are per- 
manent revolving bodies, according to your hint, p 273. 
may poſſibly be of ſome ſervice hereafter in enumerat- 
ing them. The firſt mentioned in the incloſed pa- 
per | ſaw in this town; the ſecond, I received an 
account of in a letter from the Rev. Mr. Clap, Pre- 


ſident of Yale College in New-Haven, who heard 


the noiſe himſelf, though he did not ſee the light; 
ard the account of the third, here tranſcribed in the 
very words cf the original, was given me at St. 


John's, Newfoundland, by Michael Gill Eiq; Chief 
Judge in the courts there, when I went thither to 


vic 


| 
| 
| 
! 


[ 188 |] 


view the tranſit of Venus laſt June. None of theſe 
accounts are circumſtantial enough to aſcertain the 
neceſſary particulars of magnitude, height, and velo- 
city. All I can collect from them is, that the height 
muſt have been very great, and conſequently the ex- 
ploſion very great likewiſe, to produce ſuch a report 
in a highly rarified medium. 


Allow me, Sir, the honour of ſubſcribing — 
with very great reſpect, 


Your moſt obedient 


Cambridge, New-England, Humble ſervant, 
November 17, 1761. 


John Winthrop. 


Account of Three Meteors ſeen in Norch- 


America. 


Read June 7, I. N the 3d of June 1739, * as I was 
* walking over the common in this 
town [Cambridge] about 10 o'Clock in the evening, 
the Moon, which was newly paſt the firſt quarter, 
ſhining bright, and but few clouds to be ſeen, I was 
on a ſudden ſurpriſed with four or five flathes of light, 
ſucceeding each other as quick as poſſible. This I at 
firſt took to be lightening ; but, looking up, preſently 
diſcovered the cauſe of it, which was a large Meteor 
moving almoſt in the meridian from South to North. 
The body of it was very bright, and left behind it 
ſeveral 


E 7 7 
ſeveral ſparks or leſſer balls of light. When I firſt 


ſaw it, it was not far from the zenith, from whence 
it moved, not very ſwiftly, till at about the height 


of z0' above the horizon it expired. In about 2, it 


was followed by an hollow rumbling noiſe, pretty 
loud, and fo much like remote thunder, that ſeveral 
perſons in their houſes, who did not ſee the Meteor, 


took it to be thunder ; as others, within doors, who 


ſaw only the flaſh, and not the body of the Meteor, 
thought it lightened. But as there was no thunder 


nor lightening before or after, nor any clouds likely 


to produce them, as I was well aſſured, being then 
abroad, I queſtion not but this report was occaſioned 


by the exploſion of the Meteor. And this is con- 


firmed by the great extent of this found, which was 
heard in ſeveral places above 80 miles diſtant from 


each other. And from hence, as well as from the 


length of time between the light and the noiſe, it 


may be collected that the Meteor muſt have been very 


high in the atmoſphere. 


II. A Meteor on the 24th of November 1742, 
in the Southern parts of New England. 


In New Haven, in Connecticut, one man ſawa 
ball of fire about 4 or 6 inches in diameter, paſting 
along from the South-weſt to the North. eaſt, and a 
ſtream of white, bright, and clear fire followed „ 


of near the fame bigneſs, and of confiderable length. 


Then the ball broke into ſandry ſmall pieces, and 


vaniſhed with a kind of flaſh; and, a full minute 
after, he heard a noiſe, much like that of rumbling 
thunder, and, he lays, about as long again as a Clap of 
thunder uſually is. — Sundry people at Rehoboth, 
in this province e [Mailachy letts] law a ball of about 


4 a foot 
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a foot diameter, toward the Weſt from them, and it 
fell to the ground. — At New-London, in Connecti- 
cut, the ſtream of fire appeared in the North or 
North-weſt; and ſome who were off at ſea, near 
New-London, took the noiſe to be from great guns at 
New-London battery. — Mr. Clap obſerves, that, 
though the informations he had received differ as to 
particular circumſtances, thus much in general ſeems 
to be certain, that people in moſt, if not all the 
towns between Norwalk, near the Weſt end of Con- 
necticut, and Braintiee near Boſton, which is at leaſt 
200 miles, heard an unuſual noiſe in the air, like 
thunder or the diſcharge of a cannon; and fandry 
people, in moſt places, about a minute or more be- 
fore the noiſe, ſaw a ball or ſtream of fire in the air, 
moving in fome form or other. It was cloudy in the 
morning, but about 11 of the clock, when this phæ- 


nomenon happened, it was generaliy clear, and 
but few clouds to be ſeen. 


III. A Meteor on the 4th of May 1760, at 
Newfoundland. 
The depoſition of James Cawley, maſter of the 
Sloop Content, taken before Michael Gill Efq; one 
of his rv s Juitices of the peace for the diſtrict 
of St. Jo ohn's, Newtoundland, ſayeth, that, coming 
from the Banks of Newſoundland for this harbour 
of St. John's, being Sunday the fourth inſtant, about 
a quaiter before twelve o'clock at night, being calm 
and the weather very clear and fair, then, near the 
mouth of this harbour, a ſudden light ſhined, at 
which time we faw a hery Comet orMeteor in the air, 
at frit appearing in the ſhape of a flaſk or Florence 
bottle, which as it came nearer to us ſtill increated 


in 


L191 

in magnitude, making the air very hot, ſhooting from 
the North-ward to the South-weſt; ſparks of fire 

darting from it, the bigneſs of a man's fiſt. It came 
very near us before it diſappeared, when it ſeemed 
to us to be of the bigneſs of a ſhip's boat, with a 
long tail extending from it, attended with a noiſe 
like thunder. As it came near the water, the body 
appeared as black as pitch and then vaniſhed; the 
tail remaining ſome minutes before it diſappeared. 


Signed, 
James Cawley, 


Sworn before Michael Gill, 
the 15th of May, 1760. 


The above was likewiſe atteſted upon oath by the 
ſubſcribers, being ſailors on board the ſaid veſle], and 
at that time upon deck. 


John Sullivan, 

[Atrue Copy. | Mak 
Thomas ＋ Frog. 
or 


The 


— 
—— ———— 
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The teſtimony of Richard King, which he is ready 

to make oath to, faith, that coming from Kitty-Vitty 
to St. John's on Sunday the 4th of May, between the 
King's Bridge and the Garriſon, he ſaw towards the 
garriſon as if there was a ſtar ſhooting, falling greatly, 
but only it made too large. It was as large as a 
man's head, and juſt 3 it came to the ground 
it broke all to pieces, which made like large ſparks 
of fire flying from it; and in that time it was as light 
as ever he ſaw all day: And in leſs than two or three 
minutes there was a rumbling noiſe in the air, ſome- 
thing like thunder. 


Several other perſons in St. John's were prodigi- 
ouſly ſurpriſed at the ſame light. 


* His meaning ſcems to be, it was too large for a lar. 


XXXV. 4: 
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XXXV. Some Mew Properties in Conic Sec- 

tions, diſcovered by Edward Waring, M. A. 

Lucaſian Profeſſor of the Mathematics in 

the Univerſity of Cambridge, and F. R. S. 
zo Charles Morton, M. D. Sec. R. §. 


THEOK L 


Read * 21, C IT ellipſis APBQC RDS ET, &c. 
deſcribantur circa eam duo polygona 
[Tas. XIII. Fg. I.] (a de,, &c. pqrstv, &c.) 


eundem laterum numerum habentia, & quorum latera 
ad reſpectiva contactuum puncta (AP BC RDS, &c.) 


in duas æquales partes dividuntur, i. e. 4 Ag AC, 


Se, cCzxC6; &c. pP= Po, eoQ= Q 
7R = Rs, &c. & erit ſumma quadratorum ex ſin- 
gulis unius polygoni lateribus æqualis ſummæ qua- 
dratorum ex ſingulis alterius polygoni lateribus, 1. e. 
ab be . de Te +, &c. pf 
gr +78 +St* +tv* +, &c. 

Cor. Ducantur lineæ AB, BC, CD, DE, EF, 
bc. PQ, QR, KS, ST, TV, . en 

AB + BC* + CD? ＋ DE* + EF*'+ &, =. 
PG. + Q- TRS. TS TT TTV TN. 


A Cc THEOR. 
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T HE OR. II. 


liſdem poſitis ſit O centrum ellipſeos, & ducantur 
lineæ OA, OP, OB, OQ, OC, OR, OD, OS, 
= an EE. 3 
OA OBT TO CTO D'! ＋&c. 2 OP'＋ 
O OR OS &c. 
1 SB Os, Op, Ob, Og, 
Oc, Or, O d, Os, &c. & erit 
Oat+Obt + Oc? + Od + &c. = Op* + 
Og* + Or*f'+ Os + &c. 


Hæc etiam vera ſunt de polygonis inter conjugatas 
hyperbolas eodem modo deſcriptis. 


T HE O R. I 


Sit conica ſectio MPQRSTM &c. [Fig. 2.] 
cujus diameter fit AL, et ejus ordinata ME., — 


Mp Mv, & conſequenter Lp = Lv. 

Ducantur lineæ pg, gr, 75, sf, tv, &c. que re- 
ſpective tangant conicam ſectionem in punctis P, Q, 
R, 8, T. &c. & erit contentum 

pPX 9Q x rR x Ss x &.— Pg XQr xRs 3 
Sf x To x &c. vel, quod idem eſt, ſumma omni- 


um hujus generis rationum (Pp: Pg, Qg: 2 
Rr: Rs, Ss: St, &c.) erit nihilo #qualis. 


Cor. 1. Sit ellipſis PQRSTYV &c. circa eam deſcri- 
batur quodeunque polygonum (pqgrsfuw, &c.), 


Fig. 


Philos. Trans. Vol. LIV. TAB. XIE. . 19+ 


Mp fe 


— 


Philos. Trans. Vol. LIV. TAB-XW. p. 194- 


6 — 


Phitos. Trans. Vol. LIV TAB. xAI. . 194. 
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Fig. 3. ] cujus latera reſpective tangant ellipſim 
in punt P, Q, R, 8, T, V, &c. & erit contentum 


pP NR Ss NT oV &. = 27 
nnen e ach. 

Cor. Ducantur lineæ PQ, QR, RS, ST, &c. & 
pro ſinibus angulorum W Pp, QP g, R Qr, an 5 
SRs, TS, &c. ſeribantur reſpective 4, p, b, 9, c, 
r, d, s, &c. & erit 
4b ed &. —fpqrs &c. 

Et fic de polygonis inter conjugatis hyperbolas In 
{criptis. 

Idem verum eſt de polygon, cujus laterum ſum- 
ma vel area minima fit, circa quamcunque ovalem 


in ſeſe ſemper concavam n deſeri pto, ut conſtat e noſtra 
Miſcell. Anal. 


T H E O R. Iv. 


Sit ellip fi PAQBRCSDTEVE, &c. (Fig. 4 ] 
circa eam deſcribantur duo polygona 45 de /, Fa 
pqrstu, &c. eundem laterum numerum habentia ; 
corum latera ab, bc, cd, de, ef, &c. p9, r, rs, 5t, 
EV, MC. reſpective —_— ellipfim in punctis A, B, 

C, D, E, F, &c. 
2A:Ab:: SP; 4 & 5B: Be: ae 
C: CA:: R: R. & D: De :: 8: 8, & fic 
deinceps. Et area polygoni abcdef, &c. æqualis 
erit areæ polygoni pqr Stu, &c. 

Cor. Duo parallelogramma (abcd & p) circa 
datz ellipſeos conjugatas diametros (AC & BD; 
PR, Qs) [Fig. 5.] deſcripta, erunt inter ſe æqualia. 


Cc 2 In 


Fp.QOEESET.U, #c. & it 
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1 In hoc caſu enim a AS Ab, 5B Bc, CS Cad, 
| DDs, & pP =Pyg, qgQ=Qr, RSR, 
58 = Sp; & conſequenter aA: AS:: pP: P & 
5B: Bc::qQ: Qr, & fic deinceps: ergo per the- 
orema hve 458 parallelogramma erunt inter ſe æqualia, 
quæ eſt notiſſima ellipſeos proprietas. 
* Idem dici poteſt de polygonis inter conjugatas hy- 
6 perbolas eodem modo deſcriptis. 


PEI ? * 7 A 
= 222... es et ce —— —— — 


THE O R. V. 


Rotetur conica ſectio circa diametrum ejus (AL), 


— ,,, 
— . 


& ſit MAM, &c. ſolidum exinde generatum ; ſint 
59. ar, rs, St, tov, vw, wp, &c. [Fig. 6.] lineæ, 
quæ tangant ſolidum in reſpeCtivis punctis P, Q, R,S, 
T, V, W, &c. & erit contentum 0 
PN QT Rx8 xt T XV WN &c. = 
Px QX Rs MEEK TORY 8 


THE OR. VI. 


Sit ellipſis AP B QC R, &c. rotetur circa diame- 
trum ejus BD; & circa conjugatas diametros (A C 
& BD, PR & Qs) deſcribantur elliptici cylindri 
(pors & ac) (Fig. 7. ] ſolidum generatum cir- 
cumſcribentes, & erunt hi duo cylindri inter fe æ- 
quales. 

Sint duo ſolida e truncatis conis compoſita, ſolidum 
generatum circumſcribentibus, & quorum latera con- 

tinuo 
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tinuo eadem ratione ad puncta contactuum dividun- 
tur; erunt hæc duo ſolida inter ſe æqualia. 
Et ſic de ſolidis inter conjugatas hyperboloides eo- 
dem modo deſcriptis. 
Facile conſtant plures conſimiles conicarum ſectio- 
num proprietates. | 
Hujus generis proprietates affirmari poſſunt de in- 


finitis aliis curvis, ut facile deduci poteſt e noſtra Miſ- 
cell. Anal. 


XXXVI. 
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XXXVI. An Account of the Eee of 
Lightening at South Weald, in Eſſex: 
By W. Heberden, M. D. and F. R. &. 


Read Jon 28, CYOUTH Weald is a village in Eſſex, 
"FOE. 8 about eighteen miles diſtant from 
London, and two to the North Weſt of Brentwood. 
In the road from London there is an almoſt continual 
aſcent for the laſt four or five miles, which makes a 
conſiderable eminence above any parts of the neigh- 
bouring country. On the higheſt part of it ſtands 
the church, which has at the Weſt end a tower, and 
in one corner of this there is a round turret, being a 
continuation of the ſtair-caſe, about four feet wide, 
eight feet high, and the walls of it one foot thick. 
In the top of the wall of this turret, which was 
leaded, are fixed ſeveral iron bars, that are bent ſo as 
to meet in the middle and ſupport a weather-cock, 
which was put up about ſixteen years ago. 

On Monday June 18th, 1764, between twelve 
and one (about three hours before the time when the 
thunder and lightening happened in London, by 
which St. Bride's Steeple and Eflex-Street were da- 
maged) there was a ſtorm at South-Weald, attended 
with uncommonly loud thunder. The lightening 

ſtruck the weather-cock, and paſſing along the iron 
bars, upon which it ſtands, ruſhed againſt the wall 
of the turret, and has broken a ſpace from the top of 
the turret to the leads of the tower, about four feet 
wide, being about one third of the circumference of 
the turret and facing the North. The weather-cock, 
and irons that ſupport it ſeem to be unhurt. The 


4 To ” walls 


iw, 
walls of the turret were made of rough ſtones and 
mortar; and part of what is beaten down has fallen 
upon the leads of the tower underneath, and part up- 
on the roof of the church, which is greatly damaged. 
 Theſtair-cafe alſo, which leads up to the turret, is fo 
full of the ſtones and mortar, that it is with great 
difficulty and ſome hazard that any one can go up it. 
From a leaden ſpout at this Weſt end of the church, 
which only comes down to near the top of the Weſt 
window, the plaſter is beaten off the wall for ſome 
Inches in breadth quite to the window ; and at the 
bottom of the upright iron bars of this window ſe- 
veral of the ſtones are cracked, and the wall is chipped 
here and there from thence to the ground. The tame 
is obſervable in the ſtones at the bottom of the upright 
1ron bars in the Eaſt window, which is alſo near a 
leaden ſpout that comes down from the roof over the f 
chancel, the end of which reſts upon a buttreſs, and — 
does not reach the ground by ſeveral feet; which 


buttreſs is cracked, as well as the adjoining wall. On 11 
the inſide of this wall, within the church, there is a 14 
large wooden frame, which holds the command- 1 
ments. This frame at the left hand corner is ſup- # |þ 
ported by an iron holdfaſt driven into the wall, 1 


which was mentioned above as being cracked on the 
outſide under the leaden ſpout. The plaſter of the 
wall, for three or four inches all round this holdfaſt, N 
within the church, is beaten off; and to the left hand 1 
there is a ſpace, ſlanting from the holdfaſt toward the q 
ground, five or fix inches wide and three or four feet 1 
long, from which all the mortar is forced away. 
That part of the wooden frame, where the holdfaſt is 
fixed, is ſhattered. The canvas, upon which the 
com- 
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commandments are painted, which was in this wood. 
en frame, is torn from the frame on the two fides 
of it next the holdfaſt, and is rent beſides in ſeveral 
places. 

The whole appearance of the damage done to this 
church very much favours the conjecture of that 
ſagacious obſerver of nature, Dr. Franklin, who 
thinks it probable, that, by means of metallic rods or 
wires teaching from the roofs to the ground, any 
buildings may be ſecured from the terrible effects off 
lightening 
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XL. Obſervations upon the Effefts of Light- 
ning, with an Account of the Apparatus pro- 
foſed to prevent its Miſchiefs to Buildings, 


more particularly to Powder Magazines; be- 


ing Anfwers to certain Dueſtions propoſed by 


M. Calandrini, of Geneva, to William Wat- 
for, M. D. E R. S. 
To the Right Honourable the Earl of MoxrTox, 
Praeſdent of the Royal Soctety. 
My Lord, 
Read June 28, 
1764. 
landrini, of Geneva, who has a conſiderable employ- 


Very lately received a letter from the 


ment in the Ordnance in that city. In this letter 


Monſieur Calandrini tells me, that he had peruſed 
with attention a letter which I wrote to the late Lord 


Anſon, which contained ſome ſuggeſtions tending, as 
I hoped, to prevent the miſchiefs occaſioned by light- 
ning to ſhips at ſea ; and which likewiſe might, on the 


ſame account, be uſeful to powder magazines. This 


letter was printed in the Philoſophical Tranſactions 


He ſays, that he has conſidered with ſatisfaction the 
real advantages, which may ariſe from thence to for- 
tified towns, where the quantity of gun-powder may, 
from any accident, endanger the whole fabric of a city. 
This gentleman therefore is defirous of preſenting 

a memorial to the Board of ordnance at Geneva; in 
which he would be very glad to explain to their ſa- 
tisfaction the method I propoſe. He has therefore 
* Phil. Tranſ. Vol. LII. page 629. EY 

Vor. LIV. r ſent 


learned and ingenious Monſieur Ca- 
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ſent me the following queſtions, which he thinks 
tend to throw further light upon this ſubject, and 
has defired my opinion upon them. As theſe may 
poſſibly hereafter be of public utility, I have taken 
the liberty of communicating them to your Lordſhip. 
I. What fort of apparatus is uſed at Philadelphia? 

II. Whether there is not ſome improvernent to be 

made to their methods? 
III. In what manner this apparatus may be adapt- 
ed to powder magazines? 

IV. Into what place the thunder may be conduct- 
ed, where there is no river near, to anſwer the pur- 
poſe of the ſea about ſhips ? 

v. Whether the apparatus might not electrify the 
air, ſo as to occaſion lightning, which was, he be- 
leves, the cauſe of the death of Profeſſor Richmann 
of Peterſburg? This apparatus may not be danger- 
ous to dwelling houſes, where the fire may ſlip with- 
out any manner of riſk but may be attended with 
the moſt dreadful conſequences to a powder maga- 
zine, where the ſmalleſt ſpark may occaſion the ex- 
ploſion of the whole. 

VI. Whether the ſquare, or the circular form of 
building, will be eaſieſt adapted to the apparatus: 
VII. Whether an iron bar fixed on the top of the 
building, to ſupport a weather-cock, may not at- 
tract the thunder bolt, and be conſequently dangerous 
to all buildings; but more eſpecially to powder ma- 
gazines? 

VIII. Whether there is not ſome particular man- 
ner of buildings, invented of late, adapted to pow- 
der magazines ; either to diminidh the ſhock of the 
exploſion, or to fecure them againſt any accident, by 
the method uſed at Philadelphia? 

Mr, 
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M. Calandrini fays further, that he himſelf has 
been eye-witneſs of the effects of lightning coming 
into a room, which had received much damage from 
it. That he looked for the place it went out at, and 
after long ſearch perceived that it had followed the 
wire of the bell, which had conducted it through 
a very inconſiderable hole into the next room ; from 
whence it had opened itſelf a paſſage into a back yard, 
Thisaccident was at that time thought very extraordi- 
nary, being anterior to Dr. Franklin's experiment. 
To M. Calandrini's queſtions I have ſent the fol- 
lowing anſwers. 

I. The apparatus, uſed at Philadelphia, conſiſts 
either of a long iron rod, placed upon the higheſt. 
part of an houſe, or other building ; or, of a ſhorter 
rod, inſerted into a long wooden pole, placed in the 
fame manner. The iron rod, mentioned by Mr. 
Kinnerſley in the Philoſophical *Tranſactions, and 
which probably preſerved the houſe in Philadelphia 
upon which it was placed, extended in height about 
nine feet and a half above a ſtack of chimnies, to 
which it was fixed; but he ſuppoſes that three or 
four would have been ſufficient, Theſe rods are 
pointed at their upper extremity. It 1s indifferent, 
which of - theſe two are uſed, provided that they 
are of height enough to reach above the chimnies, 
or any other part of the edifice. Connected to, or 
ſuſpended from, the metal of theſe, a metallic wire, 
generally of iron, is conducted, in the eaheſt and 
moſt convenient manner, to the neareſt water, viz. 


to the well of the houſe, or any other water in the 
neighbourhood. 


* Vol. LI. page 95. 
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II. This method, wherever it has been employed, 
has hitherto perfectly anſwered the intention; no 
houſe in Philadelphia, or in any other place I have 
heard of, having ſuffered from the effects of light- 
ning, where this apparatus has been erected. The 
improvements I ſhould recommend would be, firſt; 
that, as iron wire ſoon becomes ruſty, and when ruſty 
to the center is unfit for the preſent purpoſe ; and as 
braſs wire is, when long expoſed to the weather, ex- 
ceedingly brittle and liable to ſnap aſunder, the wire 
ſhould be of copper ; and of a fize not leſs than that 
of a large gooſe quill, Secondly, I prefer it's being 
conducted, from the rod at the top to the water be- 
low, on the outſide of the building, and thereby 
prevent the lightning from coming within the build- 
ing. On houſes, where there are gutters and ſpouts 
of lead to carry off the rain, the wire need only be 
conducted to the lead of the gutters; and attention 
be had that the gutters and the ſpouts coming from 
them are in their whole length in contact, or very 
nearly ſo, one with the other. If the leaden ſpouts 
do not reach to the bottom of the building, a flip 
of lead, ſuch as is employed fag the gutters, and a- 
bout an inch wide, ſhould be faſtened to the bottom 
of one or two of the ſpouts, and conducted to the 
water. If a flip of lead, ſuch a one as has juſt been 
mentioned, was to be conducted from the rod at top 
to the gutters, 1t might with equal advantage be ſub- 
ſtituted for the copper wire: or further, a flip of 
lead of this kind may be connected with the rod at 
the top of the houſe; and, where there are no leaden 
gutters or ſpouts, may be conducted on the outſide 
of the houſe down to the water, as I before menti- 
oned. 
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oned. I would recommend likewiſe an — of 


their number; as the effects of one apparatus of this 


kind can extend only to a certain diſtance, and that 


to no great one; and the ſecurity, where miſchiefs 
from lightning are frequent, muſt ariſe from their 
number. In countries and places ſo circumſtanced, 
no houſe or other building ſhould be without one at 
leaſt ; large edifices ought to have ſeveral. The 


number ſhould be in proportion to the ſize of the 
building. 


III. In — magazines, I ſhould recommend the 


apparatus to be detached from the building itſelf; 
and to be only placed as near it as might be. Pow- 


der magazines ſhould never be conſtructed fo, as to 
cover a large quantity of ground. If ſecurity from. 


lightning was conſidered in their conſtruction as a 
conſiderable object, I ſhould recommend a circular 
building; in the periphery of which ſhould be placed 


ſtorehouſes ſufficient in their number and extent to 


contain the quantity of powder propoſed. In the 


centre of this circle ſhould be a well, very near which 
ſhould be erected a pole or maſt, high enough to reach. 


ſome feet above the buildings of the powder maga- 


zine, or the buildings in it's neighbourhood. From 


this maſt there ſhould riſe a braſs rod, five or fix feet. 
in length, an inch in thickneſs, and ending in a 


point; and from this rod a wire of copper of a fize 


not leſs than that of a large gooſe quill, ſhould be con- 
veyed down the maſt, and terminate in the water of 


the well. If there is no well, the wire ſhould be 
laid into the neareſt water; as the expence even of 


ſome hundred yards of a wire of this fort can hardly 
be conſidered as an object in an affair of this impor- 


tance, 
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tance. For though I have reaſon to believe, that the 
wire communicating with the ground would prevent 
the miſchiefs of a thunder cloud, which came near 
an apparatus of this ſort ; yet as water is a more ready 
conductor than the ground, it ſhould, if poſſible, be 
inſiſted upon in this particular caſe, and employed. Mr. 
Weſt's apparatus, deſcribed by the before- mentioned 
Mr. Kinnerſley, terminated in an iron ſtake, driven four 
or five feet into the ground; nevertheleſs the earth did 
not conduct the lightning ſo faſt but that, in a thunder 
Norm, the lightning was ſeen to be diffuſed near the 
ſtake two or three yards over the pavement, though at 
that time very wet with rain. It is preſumed, that had 
this iron ſtake been placed in water inſtead of earth, 
the lightning had not been viſible, on account of the 
water's receiving the electric matter more readily than 
earth. Where this apparatus therefore is applied to 
powder magazines, it ſhould certainly terminate in 
water. At Mr. Hamilton's at Cobham, about twenty 
miles from hence, where an apparatus of this ſort 
was erected upon an high and greatly-expoſed build- 
ing, as there was no water but at a great diſtance, 
the bottom of the wire was placed deep in an hill 
of moiſt ſand. If, inſtead of one wire, two, three, 
or more, were adapted to the braſs rod in this man- 
ner, and conducted to the water, or if the braſs rod 
itſelf was continued to the water, I ſhould conſider 
it, in extraordinary Caſes, as an additional ſecurity. 
This will explain my ſentiments upon the third, 
fourth, and fixth queſtions. 1 

V. As the expectation of the utility of this appa- 
ratus 13 preſumed to be the preventing of the accumu- 
lation of electricity in its neighbourhood, by afford- 
1 ing 
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ing a conſtant and eaſy paſſage to the electricity of 
the clouds furcharged therewith, nothing, in my opi- 
nion, need be apprehended from the apparatus elec- 
trifying the air; as its principal operation is conceiv- 
ed to be the reverſe of that, viz. diveſting the air of 
it's electricity. I am well apprized from experiments 
made here, that the earth is frequently electrified 


plus, and the clouds minus; and that this change of 


plas and minus between the clouds and earth are ſome- 
times ſeen to vary ſeveral times in a quarter of an 
hour : but in that caſe it is preſumed, that the clouds, 
within the ſphere of action of the apparatus, have 


by it's operation their electricity brought to the ſame 


ſtandard with that of the earth in its neighbourhood, 
and vice verſa ; and conſequently, that the miſchiefs 


which might ariſe from the difference of the denſi- 
ties of the electricity in the earth and clouds are pre- 


_ vented, by the equilibrium between them being main- 
tained. This ſubject, in relation to the electricity's be- 
ing plus or minus, I many years ago conſidered, and 
laid my thoughts thereupon before the public, as may 
be ſeen in the Philoſophical Tranſactions, Vol. XLV. 

That the atmoſphere at times is very ſtrongly elec- 


trified, is evident, to ſay nothing of lightning, not 


only from our apparatus, but from the maſts of ſhips, 
being befet with S. Elmo's fires, which I believe 


would ſcarce, if ever, happen, were the maſts pro- 
vided with an apparatus of this fort ; unleſs the cauſe 


might be ſo great, and come on fo faſt, that the 


metal employed between the tops of the maſts and 


the water might not, on account of the vaſtneſs of 


the cauſe, be large enough for the purpoſe. If it 
ſhould ſo happen, Sr. Elmo's fires might ſtill appear 
at 
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at the tops of the maſts, and thunder clouds might burſt 
near them, and exert their dreadful effects . That 
even artificial electricity, when in too great a quan- 
tity, and hurried on too faſt through a fine iron wire 
has a remarkable effect upon the wire, appears from 
a very curious experiment of Mr. Kinnerſley of Pen- 
ſylvania. This gentleman in the preſence of Dr. 
Franklin, by his caſe of bottles being electrified ful- 
ly, and made to explode at once, after the manner 
of the experiment of Leyden, through a fine iron 
wire, the wire appeared at firſt red hot, and then 
fell into drops, which burned themſelves into the ſur- 
face of his table or floor, Theſe drops cool in a 
ſpherical figure, like very ſmall ſhot, of which 
Dr. Franklin tranſmitted ſome hither to Mr. Can- 
ton +, who has repeated this experiment. This 
proves the fuſion to have been very compleat, as 
nothing leſs than the moſt perfect fluidity could give 
this figure to melted iron. Theſe effects from artifi- 
cial lightning, are exactly ſimilar to thoſe of the na- 
tural; as we have ſeveral times known iron wires, 


* See mere upon this ſubject Phil. Tranſ. Vol. XLVIII. 
page 215. 

| + The diameter of a piece of Mr. Kinnerſley's wire, which 
J received from Doctor Franklin, was one part in 182 of an 
inch. Artificial lightning from a caſe of 35 bottles, I find will 
entirely deſtroy braſs wire of one part in 330 of an inch. At the 
time of the ſtroke, a great number of ſparks, like thoſe from a 
flint and ſteel, fly upwards, and laterally from the place where 
the wire was laid, and loſe their light in the daytime at the dif- 
tance of about two or three inches. After the exploſion, a mark 
appzars on the table the whole length of the wire; and ſome 
very ſmall round particles of braſs may be diſcovered, by a 
magnifier, near the mark; but no part of the wire itſelf can 
be found. J. CanTon. 
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pails, and other metallic ſubſtances to have been melt- 
ed, and parts of them, while hot, bedding them- 
ſelves in wood, by a thunder ſtorm. Of this we 
had ſome inſtances here in a thunder ſtorm, which 
happened in July 17 59, of which the effects were 
communicated to the public in the * Philoſophical 
| Tranſactions. As metal has been made red hot, and 
melted by artificial lightning, how much greater 
muſt be preſumed to be the effects of the natural; and 
how much larger ought to be the metallic part of the 
apparatus, to avert its miſchief? This requires parti- 
cular attention. | 
VII. I was of opinion, that iron bars to ſapport 
weather cocks, if they were placed upon the tops of 
buildings made of brick or ſtone, and in contact with = ' 
either of theſe materials, were not dangerous to ordi- 1 
nary buildings on the account you mention, except in 
very particular and extraordinary caſes; as theſe ſub⸗ 
ſtances, when not much heated, condat the electric 
matter in a very conſiderable degree. But what lately 
happened to St. Bride's Steeple, as well as the miſchief 
to South-Weald church on the ſame day, evinces, to 
me at leaſt, that the apparatus, uſually applied to wea- 
ther cocks, ſhould never be truſted in any building, 
without a metallic communication from them to 
ſome water, or at leaſt very moiſt ground. St. Bride's 
Steeple, one of the moſt beautiful in London, was, on 
Monday, June 18, about ten minutes before three in 
the afternoon, very greatly injured, in one of the moſt 
ſevere thunder ſtorms, which ever happened here. 
From as attentive an examination, as the ſteeple 
at the preſent will admit of without ſcaffolding, it 


— —— — 


* See Volume LI. 
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appears to me, that the weather-cock and its appa- 
ratus had the principal ſhare in occaſioning the great 
miſchief done to the 3 * part of the ſteeple. I 
am of opinion, that the lightning firſt took the 
weather-cock and was conducted, without injuring 
the metal or any thing elſe, as low as where the 
large iron bar or ſpindle, which is inſerted into the 
top of the ſteeple, and comes down ſeveral feet of 
its length, terminates. There the metallic commu- 
nication ceaſing, part of the lightning exploded, 
cracked and ſhattered the obeliſk, which terminates 
the ſpire of the ſteeple, in its whole diameter, and 
threw off at this place ſeveral large peices of Port- 
land ftone, of which this ſteeple is built. Here it 
likewiſe removed a ſtone from its place, but not far 
enough to be thrown down. From hence the light- 
ning ſeems to have ruſhed upon two horizontal iron 
bars, which are placed within the building, croſs each 
other, to give additional ſtrength to the obeliſk, almoſt 
at the baſe thereof, and not much above the upper 
ſtory : here, on the North Eaſt and Eaſt ſide, it exploded 
again at the end of the iron bar, and threw off a con- 
 fiderable quantity of ſtone. And here, for the ſake of 
explanation, I muſt obſerve, that the ſpire of this 
ſteeple, where it riſes above the bell tower, is com- 
poſed of four ſtories, befides the obeliſk placed over 
them. The loweſt and ſecond are of the Tuſcan 
order; the third is Ionic; and the fourth or upper- 
moſt Compoſite or Roman. The ſtone piers of theſe 
ſtories are connected together and ſtrengthened by 
iron bars placed horizontally near the height of the 
capitals of the pilaſters, and each ſtory has only one 
ſet of theſe bars. From the croſs bars near the baſe 
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of the obeliſk juſt now mentioned, the lightning 
broke through the roof above the Compoſite tory ; 
at the ends of another ſet of iron bars placed 
lower than the former, from which it tore out a large 
portion of the ſtone. It then ſtruck the iron bars of 


this ſtory, which are placed immediately under, and 


in contact with the ſtones, broke one of the iron bars 
directly acroſs, and bent the larger part of it from 
its horizontal direction to near an angle of 45% Its 
rapid progreſs being here in ſome meaſure prevented, 
at the end of one of the iron bars, it threw off the 
upper part of one of the Compoſite pillars juſt above 
its capital and a large portion of the cornice project- 
ing over it, and that with ſuch a force, that part of a 
ſtone which was placed here and formed a portion 
of the cornice, and weighed ſevehty two pounds, 


was projected, not only the whole length of the body 


of the church, but beyond it, acroſs St. Bride's 
Lane; where it fell upon the top of an houſe, and 
broke through the roof and lodged in the gatret. 


The horizontal diftance from the ſteeple to the place 
where it fell, was at leaſt 1 50 feet; the heigth, from 


which it fell, ſomewhat more than two hundred. 
This piece of ſtone was of a very irregular figure, 
and muſt have required an amazing force to rend it, 
detach it from the building, and throw it to ſuch a 
diſtance, The ſhaft of the pillar, the next to the 
Eaſt of that whoſe upper part had ſuffered ſo much, 
was likewiſe violently ſtruck; and a large portion of 
its diameter broke out and thrown down. The Io- 


nic ſtory has ſuffered confiderably, more particularly 


the pilaſter fronting the North Eaſt, and placed di- 
rectly under the Compoſite column, whoſe top was 
eto Ee 2 , thrown 
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thrown off. This pilaſter is much injured, but the 
ſtory in general has ſuffered leſs than the Compoſite, 
and that chiefly where the irons are inſerted ; the up- 
per Tuſcan leſs than that, and the lower Tuſcan 
but little, except in the North Eaſt pier, which is con- 
ſiderably cracked and ſhaken; as if in its paſſage 
part of the force of the lightning was ſpent in theſe ex- 
ploſions, and part abſorbed and conducted by the maſ- 
ſes of ſtone. The damage done to the ſteeple is, ex- 
cept near the top, confined almoſt to the Eaſt and 
North Eaſt ſide, and moſt generally where the ends 
of the iron bars have been inſerted into the ſtone or 
placed under it; and in ſome places, by its violence in 
the ſtone, its paſſage may be traced from one iron bar 
to another. And it is very remarkable, that, to leſſen 
the quantity of ſtone in this beautiful ſteeple, in ſe- 
veral parts, cramps of iron have been employed; and 
upon theſe, ſtones of no great thickneſs have been 
placed, both by way of ornament and to cover the 
cramped joint. In ſeveral places, theſe ſquare ſtones 
have, on account of their covering the iron, been quite 
blown off, and thrown away. A great number of 
ſtones, ſome of them large ones, were thrown from 
the ſteeple, three of which fell upon the roof of the 
church, and did great damage to it; and one of theſe 
broke through the large timbers, which form it, and 
lodged in the gallery. 
Ila the tower of the ſteeple, in the room where 
the bells are placed, the lightning took the South- 
weſt window above the bells and cloſe to the window, 
not far from an iron bar, which goes round, and 
rent out ſeveral large ſtones; ſome of which fell into 
che bell, which was very near this part of the ſteeple, 
and 
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and was the largeſt in the ſteeple; and, paſſing below 


the bell, tore out at another place, in a line with the 
former, a great number more. One of the ſtones, 
torn out above the bell, was thrown to the North- 
eaſt ſide of the tower. Between the two places, in 
which the lightning had here exerted its fury, the 
wooden block, which confined the axis of the frame 
of the great bell, and was faſtened down with two 
iron ſtaples, was thrown off, and the ſtaples torn 


out. No: damage at preſent ſeems done to the 


bell. 


It is remarkable, that, leſs than twenty years ago, 
one of the ſtones of the obeliſk of this ſteeple was 
obſerved to be moved from its place, and project 
ſome inches over thoſe under it. This ſtone was 


about ſeven feet from the top of the obeliſk. Danger 
being apprehended from'this ſtate of the ſpire, it was 


taken down to the place where the ſtone was removed, 
and rebuilt with new ſtone. This accident, at that 
time, was ſuppoſed to be owing to the ringing of the = 


bells; but it is highly probable, from what has lately 


| happened, that, as that ſtone was removed from its 
place, very near to that part of the ſpire, where it is 


now cracked and ſhivered quite a croſs and ſeveral 
pieces of ſtone. thrown down, it was owing to the 


ſame cauſe as the preſent damage, viz. lightning, 


though not at that time adverted to. 


The lightning on June 18 came from the Weft 
and South-weſt ; the damage done both to St. Bride's 
church and South: Weald was on the Eaſt and 


North Eaſt fides, except that: in the bell-loft at St. 
Bride's. The ſtones both from the ſteeple of St. 


Bride's and in its tower were ten to the Eaſt and 


n Eaſt, 
| Since 
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Since the communication of this paper to the Royal 
Society, the ſteeple of St. Bride's has been {urveyed, and 
found ſo very much damaged in ſeveral of its parts, that 
eighty five feet have been taken down, in order to reſtore 
it ſubſtantially. Within theſe eighty five feet are com- 
prehended the obeliſk, placed at the top of the ſteeple, 
the ſmall dome immediatly under it, the ſpace be- 


tween that and the uppermoſt or Compoſite ſtory, 


the Compoſite ſtory, and the Ionic ſtory. This laſt, 
on the Eaſt and North ſides, was taken down to its 


bottom ; but on the other fides, as they were not in- 


jured, ſome parts were permitted to ſtand. Three 
piers were likewiſe taken down of the ſecond Tuſcan 
ſtory, and one pier of the firſt. The ſcaffolding to 


take this down and rebuild it enabled me minute]; 


to examine, not only the damages occaſioned by the 
lightning, but the manner of its progreſs. This 
examination confirmed the opinion of the cauſe and 
manner of this accident, which I communicated to 


the Royal Society, ſoon after it happened; and be- 


fore a near inſpection could be obtained. It com- 
pleatly indicated the great danger of inſulated maſſes 


of metal to buildings from lightning ; and, on the 


contrary, evinced the utility and importance of maſſes 


of metal continued, and properly conducted, in de- 
fending them from its direful effects. The iron and 


lead employed in this ſteeple in order to ſtrength- 


en and preſerve it, did almoſt occaſion its deſtruction: 
though after it was ſtruck by the lightening, had it 


not been for theſe materials keeping the remain- 
ing parts together, a ent part of the ſteeple mult 


have fallen. 


The 
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'The operation and progreſs of the lightning in the 
obeliſk and upper parts of the ſtceple deſerve more par- 
ticular attention. 'To form a more perfect idea of theſe, 
the following meaſures will in ſome * contribute. 


— . . ys oe ooo . 
* * 
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Feet Inches. 


The height of the oQogonal 


2 222•2k. 
Length of the iron ſpindle — - 19 - - Y | 
Thickneſs of the ſpindle, where 1 
inſerted into the ſtone, - - = 0 2 ſquare 
Its length inſerted into the ftone 9g = 10 
From the bottom of the ſpindle 
to the firſt cramped joints. - = 5 -- 10 
Three courſes of ſtones without | 
cramps. = = = = = = = - = = 'F -. 
From the bottom of the ſpindle On 
to the firſt concealed chain, - - 11 5 
From the firſt concealed chain one 
foot above the baſe of the obe- 
lik to the firſt croſs chain. - = 2 0 
From the firſt croſs chain to the 
| ſecond, placed in the dome = 8 - - 10 


The vane, the croſs above it, the ball and its ſocket, 
which covered ſo much of the ſpindle as aroſe above 
the ſtone, to near ten feet of its length, were of cop- 
per gilt. This length of the ſpindle was cylindrical, 
but the other part was made ſquare, where it began 
to be inſerted into the ſtone. To faften this ſpindle 
more ſecurely in the courſes of ſtone, melted lead had 
been poured. This lead, in the two lower courſes of 
ſtone through which the ſpindle had paſted, not only 
filled all the ſpace left between the ſpindle and the 


ſtones, 
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ſtones ; but had, as it were, ramified itſelf not only 
between the joints of the ſtones, but had infinuated 
itſelf in its melted ſtate into all their ſmall clefts and 
interſtices. The ſpindle terminated in one ſtone, 
which occupied the whole area of the obeliſk, and 
was three feet and near two inches in diameter, and 
one foot in thickneſs, Into this ſtone the ſpindle was 
inſerted five inches of its depth, and faſtened by melted 
lead. Under this ſtone the obeliſk was hollow ; but 
above it was ſolid, excepting the ſpace left for the 
. ſpindle. EB e iS 

Upon examining theſe ſeveral particulars, no in- 
jury had been done by the lightening to the vane, its 
croſs, copper ball, or ſpindle. Of the ſeven courſes 
of ſtone at the upper part of the obeliſk, and which 
were above the whole ſtone into which the ſpindle was 
inſerted, the five upper courſes, though connected to- 
gether at top and bottom with iron collars ſodered 
with lead, were not damaged; but the two ſtones, 
which formed the fixth courſe, were cracked, ſhi- 
vered, and fragments thrown from them. The ſe- 
venth courſe conſiſted likewiſe of two ſolid ſtones. 
Theſe were burſt from the ſpindle, which was, by the 
intervention of the lead, connected with them, broke 

into many parts; each was moved from its place; ſome 
pieces were thrown down, and one large one project- 
ed five inches over the ſtone, immediately under it. 
The whole ſtone, into which the ſpindle was inſerted, 

and upon which it reſted, was burſt from the center into 
a great many pieces, and every piece removed from its 
place. Some of theſe were thrown from the ſteeple. 
Several of the larger maſſes of this ſtone, which ſtill co- 
hered, were very much ſhivered, Thecenter of the ſtone, 


upon 
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and near which the ſpindle reſted, was beaten to 
powder, and a hole made through the under part of 
the ſtone. That this ſtone in this condition ſhould 
ſtill ſupport the ſeven courſes above it, which weighed 
four tuns, excluſive of the ſpindle, vane, and their 
appertinances ; and that the whole did not fall when 


ſtruck with the lightning, is in no ſmall degree ſur- 
prizing. 


From the bottom of the ſpindle to the firſt courſe 


of ſtone, where the workmen had uſed iron cramps, 
the diſtance was five feet ſeven inches. Theſe cramps 
were bedded in the ſtone. Part of the lightning, 
from the bottom of the ſpindle through the hole juſt 
now mentioned, ſeized theſe cramps, and threw off 
large ſcales of ſtones at their ends. From theſe there 


were three courſes of ſtone, in which there were no 
cramps; 


; theſe ſuffered nothing. 

In edifices of this kind, for additional ſtrength, the 
builders employ bars of iron, connected together in 
ſuch a manner as their exigencies require; and theſe, 
though they have no links, are denominated chains. 
Theſe are ſometimes ſo adapted to the courſes of 
ſtone as not to be viſible, and are perfectly concealed: 


at other times, they are in part viſible, and in part 


concealed. 
The firſt metal, that occurred after the cramps 
before mentioned, was a concealed chain, one foot 


above the baſe of the obelifk, and two feet Hove the 
firſt croſs chain. Here two ſtones were burſt and 


ſhattered. In the courſe of ſtone, where the firſt 
croſs chain was inſerted, and the ſeveral ſtones con- 


. need by iron cramps, many of the ſtones were 
much ſhattered, 
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At the baſe of the dome, near nine feet below the 
firſt croſs chain, was a ſecond. This chain was a 
double croſs connected at its ends with a circle of 
iron, which was bedded into the whole courſe and 
faſtened by melted lead. Here the lightning made 
great ravage, burſt and threw off the ſtones in which 
the iron circle was bedded, and tore out part of the 
roof of the dome, threw off two pieces of the cor- 
nice and one of the vaſes, which was contiguous to it. 
Theſe two pieces of cornice weighed twelve hundred 
pounds. The courſes of ſtone between the two 
chains, except thoſe I juſt now mentioned, were not 
injured. | 
Io what is here ſaid, I ſhall only add, that in no 
part the ſteeple was injured, except where the ſtones 
were in contact or very near the iron and lead em- 
ployed in its building; and the quantity of ſtone 
burſt, ſpoiled, or ſo much damaged as not fit to be uſed 
again, amounts, asI am informed by Mr. Stanes, a 
very honeſt and ingenious maſon, who has contracted 
do repair the damage done by the lightning, to not leſs 
than five and twenty tuns. An amazing quantity! 
The above mentioned Mr. Stanes was employed, a 
few years fince, in the repair of the ſteeple of St. Mary 
le Bow in Cheapſide, which was injured by a very 
rare and uncommon accident. At its erection, the 
builders had employed, near the top of the ſpire, for 
additional ſecurity, ſeveral iron cramps; the ends of 
which, by being expoſed to the weather, became 
ruſty, ſwelled, and ſo much enlarged thereby, as to 
raiſe the ſtones above them, and to defle& the top of 
the ſpire tix inches from the perpendicular. Danger 


hemp apprehended from this ſituation, the ſpire was 
taken 
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taken down ſeveral feet of its length, and properly 
repaired. This ought to be a caution to ſucceeding 
builders, that if, in edifices of this kind, they find 


it expedient to employ cramps, they ſhould be either 


of copper, which is not liable to ſwell by moiſture ; 


or, if iron be uſed, ſo much ſpace ſhould be left in 
the under bed of the ſtones, which immediately 
cover the cramps, that they may have room to ex- 
tend themſelves without danger to the building. 
This remark, though not immediately relating to our 
preſent purpoſe, will not, I hope, be thought im- 
pertinent in this place. 

But to return: this thunder ſtorm had been nada 
by ſeveral very warm days. The nights had ſcarce fur- 
niſhed any dew : the air was quite dry, and 1n a ſtate 
perfectly unfit to part with its highly-accumulated 
electricity without violent efforts. This great dryneſs 
made the ſtones of St. Bride's ſteeple, and all other 


buildings under the like circumſtances, farleſs fit than 
if they had been in a moiſt ſtate, to conduct the lightn- 


ing, and prevent the miſchief. For though this 
thunder ſtorm ended in a heavy ſhower of rain, none 
except a few very large drops fell till after the church 
was ſtruck; and I have no doubt, but that the ſuc- 


ceeding rain prevented many accidents of a ſimilar 
kind, by bringing down with every drop of it part 


of the electric matter; and thereby reſtoring the 


equilibrium between the earth and clouds. It is fre- 


quently taken notice of, in attending to the apparatus 
tor obſerving the electricity of the clouds, that tho 
the ſky is much darkened, and there have been ſe- 
veral claps of thunder at no great diſtance, yet the 


apparatus will be ſcarce affected by it; but as ſoon 


fa. as 
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as the rain begins, and falls upon fo much of the ap- 
paratus, as is placed in the open air, the bells of the 


apparatus in the houſe ring, and the eleQuical inaps 


ſucceed each other in a very extraordinary manner, 
This demonſtrates, that every drop of rain brings 


_ down part of the electric matter of a thunder cloud, 
and diſſipates it in the earth and water; and prevents 


thereby the miſchiefs of its violent and ſudden ex- 
ploſion. Hence, when the heavens have a menacing 


appearance, a ſhower of rain is much to be wiſhed for. 


From theſe conſiderations, I have no doubt, but 


that the miſchief done to St. Bride's ſteeple was ow- 
ing to the efforts of the lightning, after it had 
poſſeſſed the apparatus of the weathercock, en- 


deavouring to force itſelf a paſſage from thence to 
the iron work, employed in the ſteeple. As this 


muſt be done per ſaltum, there being no regular me- 


tallic communication, it is no wonder, when its force 
is vehement, that it rends every thing which is not 


metallic, that obſtructs its eaſy paſſage; and in this 
particular inſtance, the ravages increaſed as the light- 


ning to a certain diſtance came down the ſteeple. 
To procure this eaſy paſſage and avert the ravage oc- 
caſioned by the want of it, in future, as much as our 
preſent knowledge in theſe matters will enable us to 
do, I cannot ſufficiently recommend metallic com- 


munications between the metal at the top and water, 
either as has been before mentioned, or in any 


other convenient manner, taking care not to be too 
frugal of the metal employed. This was firſt ſug- 
geſted by that excellent Philoſopher Dr. Franklin; 


and fince much uſed in Philadelphia, and other parts 


of North America, 
Near 
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Near the ſame time, that the miſchief was done to 
St. Bride's church, the maſt of his Majeſty's ſhip Ra- 
maillies, lying at Chatham, was ſplit and torn to pieces 
by the lightening. This 1s the leſs extraordinary, 
as, from its height, figure, and conſtituent parts, the 


maſt of a ſhip ſtops the progreſs of lightening much 


more than edifices of the ſame height, made of brick 
or ſtone. This therefore ſeems to require particular 
attention; but upon this head I fully explained my- 
ſelf in my letter to the late Lord Anſon *, and ſhall 
therefore decline ſaying any thing further of it in this 
place. 


this ſort to all buildings, at leaſt, of value and ex- 


tent. No ſteeple ſhould certainly be without it; and 
in moſt, if the iron work of the weather- cock can 
be eaſily got at, it may be adapted with very little 


trouble or expence. It is only neceſſary to make a 


metallic communication between this iron work and 


the lead, which carries off the water. This fre- 
quently reaches to the ground or very near it. From 


the bottom of this, the metallic communication 
ſhould continue to the neareſt water, or at leaſt to 
very moilt ground ; though where it can be procured, 
water ſhould be preferred. Care muſt be taken like- 
Wiſe, that metallic communications be added to ſuch 


parts of the lead, which ſerve to convey the water 


from the top, as do not already touch or come near 


each other. And theſe may be either of lead, or of 
copper wire, ſuch as I have before mentioned. In 


thunder ſtorms attended with rain, ſufficient in quan- 


* Philoſophical Tranſactions, Vol. LII. p. 629. 


I flatter myſelf, that what has here lately happened 
will tend to occafion the applying of an apparatus of 


tity. 
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tity to run off in ſtreams, a great portion of the elec. 
tric matter runs off in, and is diſſipated by, theſe 
ſtreams; and buildings are thereby preſerved from 
damage. 

What happened to St. Bride's cannot but give us 
ſome apprehenſions for that moit noble edifice in its 
neighbourhood ; I mean St. Paul's. This is above 
an hundred foot higher than St. Bride's, and there- 
fore more in the way of accident from thunder ſtorms. 
Upon its mangnificent lanthorn is placed a croſs of 
metal, which 1s inſerted into the ſtone of the lan- 
thorn; and this is ſupported by a truncated cone of 
brickwork, which arifes from the arches of ſtone be- 
low. The cupola is covered with lead, which is 
continued to the ſpouts of the ſame material. Theſe 
bring down the water to the ſtone gallery under the 
cupola, and end within about a foot of the ſtone. 
From hence the water is conveyed a conſiderable diſt- 
ance, in a ſtone trough or channel, to the leaden 
ſpouts; and theſe are carried down the building, and 
terminate, as I was informed upon inquiry, in the 
common ſewer. By this arrangement the metallic 
communication is interrupted. In thunder ſtorms 
during rain, the water carries off 1n its ſtreams the 
electricity, as perfectly, as the moſt compleat me- 
tallic communication would; but when there is no 
rain, it is otherwiſe; and theſe interruptions are the 
great cauſe of danger. To leſſen which, as far as we 
can conclude at preſent, it would be expedient to 
make, by the means of ſeveral copper wires, ſmall 
rods, or pieces of lead, a metallic communication 
between the gilded croſs, and the lead of the cupola: 
and again, from the leaden ſpouts of the ſtone 


gallery 
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gallery to thoſe, which bring the water thence ; care 
being taken that, from the bottom of theſe laſt, 
there ſhould be a metallic communication, if there 
ſhould be found to be none at preſent, with the wa- 
ter in the common ſewer, Thus, without much 


expence, a compleat metallic communication may 


be made between the top of St. Paul's church, and 
the water; which had it been done at St. Bride's, the 
ravages fo lately experienced had in all probability 
been prevented. 


From conſidering the circumſtances of this thun- 
der ſtorm, I cannot but be of opinion, that the in- 


ary done to St. Bride's prevented miſchief to St. 


Paul's. St. Bride's is a very high building, and 
within a ſmall diſtance nearly Weſt of St. Paul's. 


When this diſtance is conſidered, and that the light- 
ning came in the direction of St. Bride's to St. Paul's, 
and that when the thunder cloud came near the for- 
mer, it exploded there, and parted with much of its 
force; what was left did no damage to the latter, tho' 
the much higher and more expoſed building, and 
having a metallic croſs at its top. 

I have recommended as metallic conductors copper 
wires of the ſize of a gooſe quill; as, when of that 
thickneſs, they may eaſily be bent to any direction; 
and, where thought neceſſary, any number may be 
employed. I look upon this as a kind of ſtandard, 


from what Dr. Franklin wrote to Mon. Dalibard of 


Paris upon this ſubject F. He obſerves, in a church 

which ſuffered greatly by lightning at Newbury in 

New-England, that though a ſmall wire was beaten 

to pieces by lightning, and difiipated by its force, 

the rod of a pendulum conducted the whole without 
* See Phil. Tranſ. Vol. XLIX. p. 305. 
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being melted or other wiſe· injured by it; and that, 
great as the quantity was in this inſtance, and which 
utterly deſtroyed the ſmall wire, no damage 
was done to the building, as far as the ſmall wire, 
and the pendulum of the clock extended: and in the 
remarkable inſtance, mentioned by Mr. Kinnerſley 
in his * letter to Dr. Franklin, where a braſs wire of 
about two lines thick, ten inches long, and termi- 
nating in a very acute point, was inſerted into the 
iron rod, about two inches and half only of its top 
were melted by the lightning; the remaining part of 
it tranſmitting the lightning without being ſuſed by it. 
Fou will obſerve in this diſquiſition, that I 
have no where mentioned the apparatus attracting 
the lightning. I have avoided introducing the term 
attraction here, operating as an active principle; as 
I conſider the apparatus purely paſſive, and only af- 


fording, from the aptneſs of its parts to that purpoſe, 
an eaſy and uninterrupted paſſage to the lightning, 
and thereby preventing its violent efforts. 


You will pardon, Sir, this long digreſſion in relation 


to St. Bride's church; as it gives ſo poſitive and explicit 


an anſwer to part of your ſeventh queſtion ; ſuch a one 
as-could not, without the late thunder ſtorm, have been 


furniſhed, at leaſt from hence: To wit, that, without 


a proper apparatus, weather-cocks placed at the tops of 
any buildings are dangerous tothem in thunder ſtorms ; 
but more eſpecially to powder magazines. 85 
The accidents, which have lately happened to St. 
Bride's and South Weald churches, if conſidered as great 


electrical experiments, furniſh very important, and, Iflat. 


ter myſelf, uſeful concluſions. They are too hazardous 


* Philoſophical Tranſactions, Vol. LIII. p. 96. 1 
BT 
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and expenſive however, to wiſh to ſee often re- 
peated. 

If the erecting of an apparatus of this ſort ſhould 
become general in countries where thunder ſtorms are 


frequent and often attended with miſchief, though 
damage ſhould really be averted by it, the operation 
of the apparatus would be unſeen, and therefore un- 
known, unleſs in ſuch rare inſtances as that men- 


tioned by Mr. Kinnerſly. To make its effects ap- 


parent, as has been hinted to me by Dr. Heberden, a a 


very deſervedly eminent phyſician here, if chains are 
employed as metallic communications, inſtead of wires 
or rods, whenever the lightning comes near enough 
to affect the apparatus in a confiderable degree, it will 


without miſchief be viſible in the dark, by its ſpark- 


ling and ſnapping in its paſſage, at the links of the 


Chain. 


The effects of the apparatus may be obſerved in 


another manner. If the metallic communications are 
by the means of a wire or ſingle rod, there may be, 


in ſome part of its length, in any place convenient 


for obſervation, a ſpace left where the metal is diſcon- 


tinued ; but this ſpace ſhould not exceed two inches. 


The twoextremities of the metal at this interruption 
| ſhould be furniſhed with braſs knobs not leſs than an 


inch in diameter. By this method, though the effects 


of the apparatus would not be conſiderably leſſened, 
they might be obſerved. For at times, when no 


lightening was viſible, but when clouds replete with 


it came near the apparatus, or rain from them fell 

upon it, there would be a tnapping from one of the 
braſs knobs to the other. When indeed the hght- 
ning was near, there would not only be this ſnapping ; 
but, if the cauſe was great, a ſtream of fire would be 
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ſeen, as in M. Romas's kite *, to paſs from one of 
theſe to the other, as the beſt and neareſt conductor. 
If danger however 1s apprehended, a piece of chain 
may be always at hand to be hung occaſionally upon 
the upper knob, fo as readily to fall in contact with 
the lower. Otherwiſe, if while the metallic com- 


munication is divided, though when entire it is ap- 


prehended it may be touched with ſafety, a perſon 
ſhould touch the rod above the diviſion and at the 
ſame time touch or come very near the rod below 
the diviſion with any part of his body; and at the 
ſame inſtant if a ſmart ſtroke of lightning affected the 
apparatus, he would certainly be deſtroyed, as hap- 
pened to profeſſor Richmann at Peterſbourg; the 
lightning going through his body from one part of 
the apparatus to the other, which it is believed it will 
not do, while the metallic communication is com- 
leat. . 

, VIII. I have not heard that there has been here of 
late any particular mode of buildings, adapted to 
powder magazines, to diminiſh the ſhock of the ex- 
ploſion in caſe of accident: nor do I believe that 
any attention has, been here given, in conſtructing 
theſe buildings, to prevent, by an apparatus of this 
kind, the effects of lightning, 

Theſe, my Lord, are my anſwers to M. Calan- 
drini's queſtions. If they are ſatisfactory to that 


| Ingenious gentleman, or have the leaſt tendency to 


public utility, I ſhall be gratified. As I know your 
Lordſhip's zeal for philoſophical diſcuſſions, I have 
taken the liberty of ſending you theſe queries and 


* Philoſophical Tranſactions, Vol, LII. p. 341. 
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my anſwers to them, as a teſtimony of the ver | 
great eſteem and regard, with which I am, 


My Lord, 
Your Lordſhip's 
moſt obedient, 


2 


humble ſervant, 


133 oy W. Watſon. | 1 
o | } 
XLI. An Account of the Effefts of Light- | 
ning in St. Bride's Church, Fleet-ſtreet, 
on the 18th of June 1764: In a Letter | 
zo Mr. Benjamin Wilſon, F. R. S. from ” 
Edward Delaval E/; F. R. S. 
vis - e e 
Read June 28, HE incloſed 18 an account of the 
. effects of the lightning on the 


ſteeple and ſpire of St. Bride's church, with draw- 
ings [Tas, XIV. XV.] which very accurately ex- 
preſs the parts damaged by it. 

thought it would be of n%, by deſcribing the 


ſeveral circumſtances of this accident, to ſhew more 
Gg 2 fully 
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fully the neceflity of preventing the danger, that ſuch. 
buildings are expoſed to. 

The conſtruction of the ſpire is ſomewhat fimilar 
to that of an apparatus purpoſely contrived to. draw 
the lightning from the clouds, as it runs up towards 
a point, and ends in a metal vane and croſs, the fi- 
gure of which, as well as the materials that they con- 
fiſt of, ſeem calculated to admit the ing with 


the leaſt reſiſtance. 


At this place the firſt marks of it are ſeen: at H 
the top of the copper croſs, which is the higheſt part 


of the building, the gilding is by the exploſion partly 
torn off and partly diſcoloured, ſo as to differ re- 


markably from the reſt of the croſs where the gild- 
ing is very well preſerved. Some ſmall pieces of 


ſolder are melted; and all this part appears as if it 
had been expoſed to the fire. 


The lightning ſeems to have entered here, and to 
have been conducted as low as the hole at A, by an 
iron ſpindle twenty feet in length, and two inches in 
diameter; of which ten feet were ſurrounded by the 
copper ball, vane and croſs; and the lower half was in- 
cloſed in a groove cut through the middle of the ſolid 
ſtones which compoſed the upper part of the ſpire, 
and reſted at A on the bottom of that groove, which 


was funk five inches deep into the loweſt of thoſe ſolid 


ſtones : this laſt mentioned ſtone being three feet 
broad and one deep. The interval between the ſides 
of the ſpindle and the groove made to receive it was 


filled up by melted lead poured in between 


them. 

The lightning accumulated in the metal, * 
it's paſſage towards the earth ſtrongly reſiſted at this 
place, has in expanding itſelf formed the hole A, by 

burſt- 
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burſting off from the lower part of the ſpindle the 


ftones contiguous to it on that fide, 
At each of the angles of the metal, the ſtone on 


which it reſted is cracked, which probably was OC- 


caſioned by the lightning ;ſuing with greater freedom 
from thoſe parts, than from the flat ſurface. 


No part of the ſpindle is in the leaft injured by the 


lightning, notwithſtanding the great quantity which, 
from it's effects, appears to have been accumulated 
wx. 
From hence, as low as to the corniche B, it ſeems 
to have been conducted along the ſurface of the ſpire, 
which was wetted by the rain that had fallen in the 
morning, before the lightning: and having been ac- 
cumulated in the iron bars B and C, in diſcharging 
itſelf from them, it has made the greate exploltion at 
this place. 
Under this part the freedom * its paſſage ſeems to 

have been hindered by all the dry ſtonework under- 


neath, which was defended from the rain by the 


corniches: and it appears from ſome experiments 
which I formerly made -, that dry free ſtone, when 


warm' d to a certain degree (which probably does not 


exceed the heat which the ſtones of buildings acquire 


in hot weather) reſiſts the paſſage of the electric 


fluid or lightning ſo _ that with plates of that 


ſtone, inſtead of glaſs, 1 performed the Leyden ex- 


per! ment. 


* In the year 1750 the ſtones ſurrounding this ſpindle were 
ſo much damaged, that there was a neceſſity of taking them 


down and rebuilding that part of the ſpire. The cauſe of this 


was not known at that time, it is probable that it was occaſioned - 


in the ſame manner as the preſent accident. 


+ Philoſophical Tranſactions, anno 1759. p. 83. 
Under: 
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Under the corniche, the lightning deſcended only 
by leaping from one iron to another ; and at every 
leap its force ſeems to have been weakened, and at 

laſt to have been quite diſſipated. 

On examining the inſide of the ſteeple beginning 
from the top, the firſt effect of the lightning that ap- 
pears is a hole in the ſtone work at B, beginning im- 
mediately above an iron bar which ſerved to ſupport 
the top of the window or opening, and running up- 
wards towards the two croſs iron bars: this, when 
viewed from the outſide of the church, is ſeen to have 
ſpread round moſt of the lower part of the ſpire, 
ſo that it ſeems in great danger of falling. 

The next ſtroke is about four feet below: at this 
place four iron bars lie horizontally acroſs the ſpire, 
and are tied together by chain bars which are incloſed 


in the ſtone work: where the end of one of the croſs 


bars is inſerted in the ſtone, the lightning has burſt 
open the hole deſcribed at C, and, when the ſame is 
viewed at the outſide, a great part of the corniche ap- N 
pears to be broken off. 


At D, where the two iron bars ſerving to ſupport 


the top of the windows meet and are Joined together, 
the lightning accumulated in them has broken off 
the pier by which they were incloſed. 

At Fig 2, a bar of iron, which ſerved to ſupport the 
top of the window in the ſame manner as thoſe laſt 
mentioned, 21 inches long clear of the ſtonework, 
and half an inch thick, is broke and bent into the 
poſition expreſſed in the drawing; and the ſtones 
immediately above it are ſhattered and disjointed. 

The fills of two windows of this ſtory are torn off 
from iron bars which lay beneath them. 


At 
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At E, an iron bar N'. 1. about twenty five inches 
long, was incloſed nine inches deep in the Ronework 
of the pier, ſeparating the Eaſt arch from the arch 


next it towards the North: the end of this bar 


joins at a right angle another bar, N'. 2, which is 


laid acroſs the arch. The lightning accumulated in 
the iron (N'. 1.) which was incloſed in the ſtone- 
Work, has burſt off all the ſtone that ſurrounded it, 
and part of the pier adjoining. The flaw is con- 
tinued downwards, as expreſſed in the drawing, 
meeting with ſmaller iron cramps in it's way. 
At F, the next arch lying immediately under the 
laſt mentioned one, an iron was incloſed in the ſtone 
in the ſame manner as the bar at No. 1. The ſtone 
is torn off from this iron exactly in the ſame manner 
as at N'. 1: but the damage has not reached much 
further than the ſtone which was contiguous to and 
covered this bar. At the bottom of this arch the fill 


ſtone, which covered ſome . of iron, is torn off 


from it's place. 
At G, the next arch under this. the force of the 


lightning ſeems to have been 3 diminiſhed, a 


ſmall part of one ſtone only being broken. 

From the wall at the Weſt fide of the South win- 
dow of the belfry ſome ſtones are thrown down : 
one chalky ſtone in particular is reduced into an 
impalpable powder, and the wall under the Welt 
window is almoſt covered with the powder: this 
ſtroke ſeems to have beca directed towards the bells 


one of which is very near the place damaged: the 


bells have not been examined ; nor can taey, as I 
am informed, without danger of ſhaking the ſpire by 
their motion. 


This 
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This is the loweſt mark which is left of the effects 


of the lightning. 
In every part that is damaged, the lightning has 


ated as an elaftic fluid, endeavouring to expand 


itſelf where it was accumulated in the metal: and 
the effects are exactly ſimilar to thoſe which would 


have been produced by gun- powder pent up in the 


ſame places, and exploded. Amongſt many other 


ſtones thrown to a conſiderable diſtance by theſe ex- 


ploſions, one weighing above ſeventy pounds was 
removed fifty yards Eaſtward from the ſteeple, where 


it fell through the roof of a houſe. 


| It is evident that theſe effects would have been 


prevented, if a ſufficiently large metallic conductor 


had been extended from the metal at the top of the 
ſpire down to the earth, communicating with the 


bother metallic parts of the building that lay in it's 
Way. 


From ſeveral obſervations which I made on this 
occaſion, ſuch a communication ſeems neceſſary in 


buildings of this form. The iron bars, which were 
fixed in the ſtonework of the Eaſt arches were ſtruck 


by the lightning, while thoſe in the arches fronting 
them on the Weſt fide of the ſame ſtory remained 
untouched by it. So that I do not apprehend, that 
a conductor communicating with the Weſt arches 
only, would have preſerved the oppoſite ones from 

the damage which they have ſuffered. = 
When ſuch buildings are expoſed to very large 
clouds replete with lightning, there is no reaſon to 
imagine that they will not convey ſome of their 
contents to other metallic parts of the building at 
the ſame time as to the metal at the top: for though 
. the 


[2388 1 
the conductor may be large enough to convey to the 
ground, from the top, all the lightning tha: enters that 


part ; yet one ſuch ſmall condadtor cannot be fup- 


poſed to exhauſt thoſe immenſe bodies to quick ly, as 

to diſable them from ſtriking at the fame time 

other Rs, or other parts of the fame build- 
ing. 

A wire, or very ſmall rod of metal, does not ſeem 
to be a canal ſufficiently large to conduct ſo great a 
quantity of lightning to the earth ; eſpecially when 
any part of it, or of the metal communicating with 
it, is encloſed in the ſtone work: in which caſe, the ap- 
plication of it would tend to increale its bad effects, 
by conducting it to parts of the building which it 

might otherwiſe not have reached. 

Dr. Franklyn, from obſerving that the filleting of 
gold leaf on the cover of a book conducted the 
charge of five large jars, reaſons that a wire will be 
ſufficient to conduct the lightning! from the higheſt 
buildings to the earth. 

But it appears from an experiment of his own, 
that a much larger body of metal, when incloſed 
between ſmall plates of thick looking glaſs, is not 


ſufficient to conduct a fifth part of ſuch a charge, 


without being melted, and ""_— to pieces the plates 
of glaſs. 

And it is remarkable, that in thoſe parts of the 
church where the effects of the lightning are moſt 
conſpicuous, the iron was incloſed in a reſiſting ſub- 


ſtance ſimijar to the glaſs ſurrounding the gold leaf 


in that experiment. 
Wires, inſtead of conducting the lightning, have 
frequently been melted by the exploſion, So that, 
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I hiak, a conductor of metal leſs than fix or deig ht 
inches in breadth, and a quarter of an inch in thick-* 
neſs (or an equal quantity of metal in any other form 
that may be found more convenient) cannot with | 
ſafety be depended on, where buildings are expoſell 
to the reception of ſo great a quantity of lightping. 
Theſe are the only points in which I have ventured 
to differ from Dr. Franklyn. 
I ſhall not think my time ill employed, if cheſe 
obſervations contribute to our ſecurity againſt the 
effects of 3 Certainly an inquiry into the 
properties of the electric fluid, as it furniſhes us with 
the means of preventing ſuch accidents, is far from 
= being an uſeleſs ſpeculation. I am, 


Sir , 

5 your moſt humble ſervant, 

Old Palace Vard, 9 55 „„ ER» 
June 28, 1764. | — 
Edward Delaval. 
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XLII. 4 Letter from Thomas Law- 


rence, M. D. 20 William Heberden, NM. D. 
and F. R. 5. . the Effects of 
Lightning, in Eflex-fireet, n the 18th 


of June, 1704. 
SIR, 


Read July 5, J Send you, as you defired, an account 
"FROM of the effects the lightning on Mon- 
day ſe'nnight had in my neighbourhood. The ſtorm, 
| which came from the South-eaſt, broke firſt on the 
to houſes at the bottom oi Eſſe ex-ſtreet (which look _ | 
from their ſouth windows upon the river) and beat |: 
down ſeveral feet of the eaſt-flue of the chimney on | 
the weſt ſide, and ſeparated the remainder down to h 
the roof of the houſe from the weſtern flue by a . 
wide crack. From hence the lightning went higher _ b 
up the ſtreet, and at the diſtance of about eighteen . 
yards from the chimney juſt mentioned, went thro 
the eves of a houſe, in a direction from the North- 
eaſt to the Southweſt, as appeared by the breach, and 
forced the cieling of the garret inward by a kind of 
pointed bulge, without breaking the laths. It con- 
tinued up the ſtreet, perhaps along the leaden gutter, 
over the eves of the houſes for thirty yards, as guels, | 
and turned downward by the fide of a leaden pipe 
made to convey the water from the top. of the beute, 
and tore a wooden caſe at the lower cnd of thac pipe, 
cracked the wall near that place, and broke {ſeveral 
Hh 2 panes 
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panes of glaſs in the kitchen window next it. The 
wall that was cracked was blackened, and there was 
a ſtrong {ſmell of ſulphur in the ſtreet. 
On the eaſt fide of the ſtreet, the lightning broke 


the touth garret window of the bottom houſe, threw _ 


down the caſtern flue of the chimney down to the 
roof of the houſe, and took away part of the weſtern 
flue, The lightning ſeemed to have paſſed between 
the garret window and the chimney, as the window 
was damaged on the weſt fide; but the chimney, 
which ſtood welt of the window, on the eaſt fide. 
The tiles on the root of both houſes were broken 
«both on the ſouth and north fide in a deep furrow, as 
if a heavy plough had paſſed over them. 
The houſe laſt mentioned has a door on the eaſt 
ſide, which opens into a garden looking into the Tem- 
ple; from this door there are ſeveral ſtone ſteps down 
to the garden. On the left hand of the ſteps is an 
iron rail. 1 have repreſented the ſteps and rail as 
well as I can in the figure. 


E 

AB is an iron rail ſupported by an iron baluſter 

BC; BD is the ſame rail continued down the fide 

of the ſteps, and ſupported at D by the iron baluſter 

DE. The lightning, conducted (as I ſuppoſe) * 
the 
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the rail AB to B, and from thence by the baluſter 
BC to C, ſtruck off the corner of the fone ſtep at 
C, without any diſcolouring of the ſtep; the piece 
ſtruck off might be three or four pounds weight. 
Part of the lightning, conducted farther from B to 
D along the iron rail was carried by the baluſter DE 
to E, and a large piece was ſtruck off from the cor- 
ner E of the ſtone ſtep; there was no diſcolouring 
of the ſtep. The piece, which I took up in my hand. 

might be three or four pounds weight, and fitted the 
broken corner of the ſtep exactly. This iron rail is 
within three feet of a leaden pipe, which comes 
down from the top of the houſe, and is not continu- 
ed to the ground. | 

The lightning went up the eaſt ſide of the ſtreet 

without any effect, till, at about the diſtance of 70 
yards from the bottom houſe, it ſtruck the flag pave- 
ment near the iron rails of the adjoining houie, and 
broke off a piece of the flag ſtone, weighing, per- 
haps, two pounds; there was no diſcolouring here, 
but, as in the ſtone ſteps before mentioned, the ap- 
pearance was as if the ſtone had been broken by the 
blow of a ſledge hammer. One continued leaden 
gutter runs over the eves of theſe houſes on the eaſt 
ſide as well as on the weſt ſide. 

The effects of the ſhock were very particular on 
ſome perſons. A lady in the bottom houſe on the 
eaſt ſide, who had left the room which looks over 
the river, to avoid the lightning, and fat near a win- 
dow which looks directly up the ſtreet towards ſꝗe 
north, fell from her chair; but her ſurprize was 10 
great that ſhe cannot ſay whether ſhe was thrown 
down by the concuſſion of the air, or feil by the 


right. 
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fright. She ſays, ſhe felt the lightning on her arm, 
and had a very odd ſenſation like what ſhe ſuppoſes 
people feel by the electrical ſhock ; ſhe further ſays, 
her arm ſmelt very ſtrong of ſulphur for a conſider- 
able time, though ſhe went out of the houſe im- 
mediately. 5 
Another lady, who lives on the weſt ſide of the 
ſtreet, in the houſe the roof of which was bulged 
in, as has been mentioned, as ſhe ſat on the bed 
with a window open behind her, which looks to the 
welt, was thrown off the bed on a child, who fat 
on a chair by the bedſide. The ſenſation the ſhock 
gave her, was as it were of a blow croſs her ſhoulders, 
My houſe is on the eaſt fide of the ſtreet, next door 
but one to that where the ſteps were broken and the 
chimney thrown down. I was at home in the fore 
room on the ground floor. I felt a greater ſhock and 
concuſſion in the air than I had ever obſerved before 
from thunder. A gentleman, who was with me, ſays, 

what he felt was moſt like the ſenſation produced by 
the preſſure of the water when a man leaps into it. 


Im, tir, 
With great reſpect, 


Your moſt humble ſervant, 


Eſſex-ftreet, 
June 28, 1764. 


Thomas Lawrence. 


XLII. 43 
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XLIII. A. Keen of what appeared 071 
Opening the Budy of an aſibmatic Perſon : 
By W. Watſon, M. D. F. R. S. 


To the Royal Society. 
Gentlemen, 
Read July 12, 


988 the nature of uncommon difeaſes 
than the examination of morbid bodies after death, 


I take the liberty of communicating the following 


—_— PD 

Mr. W. aged twenty eight, conſulted me at the 
latter end of November 1763. He had for about 
two months laboured under great difficulty of re- 
ſpiration, for which he had taken great variety of 
medicines without any relief. He had been largely 
bled, which, without helping his reſpiration, had 
greatly depreſſed and weakened him. The air of 
the country, where he had refided ſome time, made 


not the leaſt alteration in his complaint, which daily 


grew worle, 


When I faw him, his breathing was exceedingly 


difficult; the heat of his fleſh moderate; his pulſe 


too quick, beating about an hundred ſtrokes in a 


minute, and withall low and thready, indicating 
great want of fluid in the arterial ſyſtem, He coughed 
very frequently, and what he expectorated was vi- 
ſcid; but neither purulent nor bloody, and in no 
great quantity. He was without thirſt. His nights 
were almoſt without ſleep, on account of the 50 

culty 
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culty of reſpiration; he not having been able to lie 


down in bed for ſome time, more eſpecially on his 
right fide. 


To relieve him, I ordered at intervals bliſters to 


his legs and fide, which, though they diſcharged 
liberally, did ſcarce help his reſpiration, I likewiſe 


during about ten days, that I faw him, directed ſo- 


lutions of the fœtid gums, volztiles, Conf. Damocratis 


cum Vino Anti mon. Vinegar of ſquills, volatile oily mix- 


- tures, and other antiſpaſmodics and attenuants with _-- 


plentiful dilution, The Confedct. Damocratis cum Vino 
Antimoniali at firſt much relieved him, and he was 


enabled to lie down 1 in his bed; but mis relief was 


temporary. 


He generally grew hot, and more manly towards 
evening; and one night, during my attending him, he 
was ſeized with a violent pain in his right fide. For 


this he loſt ſeven ounces of blood, which, though it 


ſomewhat funk him, very much abated the violence 
of his pain. 


Frequently likewiſe in the night, notwithſtanding 


that the ſeaſon was cold, he, on account of the diffi- 


culty of his reſpiration, ordered and inſiſted upon the 
windows of his chamber being opened, to gratify 
himſelf with yet cooler air than that of his cham- 


ber, 


Two or three days before he died, his reſpiration 
was extreamly laborious; he ſweated profuſely ; and 
his ſtrength growing leſs and leſs, he expired without 
the leaſt convulſion. 

Several days before his death, he took large doſes 
of Vinegar of ſquills four or five times a day. This, 


— it did not in the leaſt offend his ſtomach, did 


not 


[2a] 
not — his expectoration, which ſtill continued 
viſcid. hh. 

From a careful conſideration of this diſeaſe, I 
was of opinion, that it was confined to the lungs : 
that theſe, eſpecially on the right fide, adhered to 
the pleura: that their ſubſtance was occupied by 
tubercles, or ſomething analogous thereto, which 
greatly diſturbed their functions. The feveriſh 
heat and quick pulſe I confidered as ſymptomatic 
of, and occaſioned by, his extremely laborious re- 
ſpiration. one - 

As I was very deſirous of ſeeing the ſtate of his 
lungs after death, my requeſt to fatisfy myſelf was 

complied with ; and this examination was ſufficiently 
convincing, that the diſeaſe was of too ſevere a kind 
to admit of a cure. %% 
Upon lifting up the ſternum, the lungs were 
enormouſly diſtended with air, which no preſſure 
could force back through the windpipe. This air 
was extravaſate, had burſt through the extremities 
of the bronchia and veſicular ſubſtance, and had 
inſinuated itſelf throughout the whole ſubſtance of _. 
the lungs, in which it was detained by the membrane 
inveſting them. In a word, the whole ſubſtance of 
the lungs was in a ſtate truly emphyſematous. In 
ſeveral parts this air had formed large bladders, which, 
though no preſſure upon the ſurface of the lungs 
could force back, a ſlight incifion into them per- 
mitted to eſcape, and cauſed the whole lobe to 
collapſe. 3 = 

Beſides this emphyſematous affection of the whole 
ſubſtance of the lungs, the pulmonary vein was in 


all its parts diſtended into numberleſs varices, many 
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of which were of the fize of the ſmall, or Lucca 
olive, and were diſtended with grumous blood. 


Befides theſe, there was a larger ciſt in the right lobe 


of the lungs, which was filled with deep- coloured 
ichor : this lobe adhered to the pleura in great part 
of its ſurface, The lungs in general were of a deep 
red colour, and here and there upon their ſurface be- 
ginning to ſphacelate. 

The figure of the human heart is that of a cone, 
divided through its axis; but in this caſe, the heart's 
figure was altered, and was more comprefled than 
uſual; and its ventricles diſtended with grumous 


blood. 


Every other part of the body was in its natural 
ſtate. 
From this examination we find that in this inſtance 


reſpiration was greatly diſturbed, to ſay nothing of 
the ciſt in the right lobe, nor of the adheſion of that 


lobe to the pleura, from two manifeſt and potent 
cauſes; viz. the varicoſe ſtate of the pulmonary vein, 


and the emphyſema throughout the whole lubſtance 
of the lungs, 


The varices of the pulmonary vein not only re- 
tarded the blood 1n its paſſage to the left auricle of 


the heart; but, occupying a much larger ſpace in the 


lungs than they naturally ſhould, they left leſs room 
for the minute ramiſications of the bronchia to ex- 
tend themſelves and conſcquently a leis quantity of 
air was taken in at every inſpiration than was ne- 
ceſſary for the ordinary purpoſes of life. 

But tne diſorder of the lungs from the varices was 
made infinitely worſe by the emphyſema. For by 
the extravaſate air polictiing fo large a portion of the 
lungs, and which the patient could by no means part 

with 
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with in exſpiration, very little room was left for freſh 
air in inſpiration; the lungs, from the emphyſema, 
and from the diſeaſed ſtate of the pulmonary vein, 

filling almoſt the whole cavity of the thorax. This 
not only occaſioned an enormous defect in the quan- 
tity of air in inſpiration neceſſary to the purpoles of 
life, but by the preternatural compreſſion the motion 
of the blood was retarded in the lungs, more eſpe- 
cially in their ſmaller veſſels. This affected not only 
the ſerous extravaſation in the ciſt before- mentioned, 


but occaſioned thoſe general obſtructions in the blood 
veſſels of the lungs, which brought on the ſphacelated 


appearance ; and finally, by the increaſe of the com- 
plaint, was the cauſe of death. 


This extraordinary diſtenſion of the lungs accounted - 


for the heart's being of a more compretea figure than 
is uſually ſeen, 
In the preſent inſtance an aſthma was occaſioned 
by two cauſes, either of which has hitherto been 
ſcarce conſidered as conducing thereto; the one an 
_ emphyſema, and the other a varicoſe affection of the 
pulmonary vein, Had the cauſes of this diſeaſe been 
as perfectly known during the life of the patient, as 
ſince his death, the cafe would not have admitted of 
a cure; as chere was no method of diſcharging the 


extravaſate air from the lungs; neither could any 
medical proceſs alter or amend the varicoſe ſtate of 


the pulmonary vein. 


Such a ſtate of lungs, as that juſt now Sandes 


in an otherwiſe healthy young man, could not, I was 
perſuaded, happen but from ſome very powerful 
cauſe ; and, upon enquiry, I was informed, that about 
the beginning of October, not two manths before his 


death, from ſomething which had greatly offended 
I1i2 his 
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his ſtomach, he was ſeized with violent and long con- 
tinued vomitings. Theſe, though at length they were 
quieted, left his cheſt very fore. From this time his 
cough became troubleſome, as did remarkably his 
ſhortneſs of breath upon the leaſt motion attended 
with the ſeveral circumſtances above deſcribed. 

From conſidering the hiſtory of this diſeaſe, and 
comparing it with the appearance of the lungs after 
death, I cannot but be of opinion, that the violent 
efforts to vomit occafioned primarily both the em- 
phy ſema, and the varices of the pulmonary vein. 
This opinion, I flatter myſelf, will not, to perſons 
well verſed in the animal economy, ſeem ill founded, 
when they reflect how forcibly the lungs are preſſed 
in violent efforts to vomit, both by the muſcles ſub- 
ſer vient to reſpiration and the abdominal muſcles, 
as well as by the contents of the abdomen itſelf. 
And it is wonderful, when the texture of the lungs 
is conſidered, that accidents of this kind do not much 
oftener happen, not only in vehement reachings to 
vomit, but in violent coughs, pains of childbirth, 
lifting great weights, and other preternatural exertions 
of ſtrength, „N 5 . 

When once the extremities of the bronchia 
and the veſicular ſubſtance have given way, the 
miſchiefs are eaſily foreſeen. The air getting looſe 
into the ſubſtance of the lungs cannot be parted 
with in exſpiration; it conſequently is retained there, 
and the ſpace it occupies prevents as much of the 
external air being received into the lungs as its own 
quantity. As, from their inceſſant motion, injuries 
to the lungs are not eafily removed, when once a 
rupture is made, every fit of coughing or other vio- 
lent exertion extravaſates more air, Hence the rup- 
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ture ſtill continuing, and probably increaſing, more 
and more air becomes extravaſate, until, as in the 
preſent caſe, the quantity becomes ſo great, as not only 
to impede the courſe of the blood through the lungs, 
but the internal preſſure of the extravaſate air pre- 
vents the ingreſs of a quantity of freſh air, ſufficient 
to cool and attenuate the blood. In fact, a ſmall part 
only of the lungs is employed; as the extravaſate air, 
though till in an elaſtic ſtate, anſwers by no means 
the purpoſes of freſh air in reſpiration ; as the former, 
by its confinement in the lungs, is very ſoon deveſted 
ol its vivifying ſpirit, that principle which is ſoon 
deſtroyed in animal bodies, and which ſome chemi- 


cal phyſiologiſts have ſuppoſed to be an acid nitrous | 


Gas, and is moſt eſſential to human life. Hence, in 
a very ſhort time, the effects are too obvious to be 
mentioned; and death muſt ſoon follow, as hap- 
pened to the perſon, who is the _ of this com- 
munication, 
J am, with all poſſible regard, 
Gentlemen, 
July 65 1764. Your moſt obedient 
Humble ſervant, 


W, Watſon. 
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XLIV. A Letter to the Marquiſs of Rock- 


ingham, with ſome Obſervations on the 


E fees of Lightening. 


To the moſt honourable the Marquiſ of Rockingham. 
My Lord, 


Read July 28, T Have taken the liberty of addreſſing 
Hang the incloſed paper to your Lordſhip, 
as it contains a few obſervations on a ſubject not un- 
known to you, and may probably be thought of ge- 
neral uſe. 
I have a further reaſon for addreſſing it to your 
Lordſhip, as it gives me an opportunity of expreſſing, 
in ſome ſmall degree, the high ſenſe of gratitude I 
bear your Lordſhip, for many and — favours 


and obligations conferred on, 


My Lord, 
Vour Lordſhip's moſt obedient, 


and moſt humble ſervant, 
Jon 24, 1764, 5 
Great 8 
_ London, 


Benjamin Wilſon, | 


LONG 
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Confiderations to prevent Lightening from doing Miſchief 
to great Works, bigh Buildings, and large Magazines: 
By Mr. Wilſon, F. R. S. and Member of the Royal 
Academy of Sciences at Upſal. 


] © N G experience,  fince the diſcovery by Dr. 
Franklin, bas now eſtabliſned a truth amongſt 
philoſophers, that lightening, like the electric fluid, 
paſſes more freely through iron, copper, and other 
metals, than through dry wood, ſtone, or marble. 

Inſtances of this truth are innumerable: and to 
convince us thereof, we need only trace the late vio- 
lent effects of lightening on St. Bride's Church, and 
the houſes in Effex-ſtreet, &c. 

For, upon examining theſe buildings, it appears, 
that there are certain thick bars of ! iron, through 

which the lightening has paſt, without producing any 
viſible effects: and on the contrary, in certain parts 
where the junctions of thoſe bars with the ſtone, or 
wood, are made, there the lightening, ruſhing from 

the iron, has broke the Tone to pieces, and ſhivered 
the wood. 
From the like experience we alſo learn, that if the 
iron is too flender for conducting the lightening, it is 
either daſhed into pieces, or exploded tke gunpow- 
der; juſt in the ſame manner as we are able, by the 
electric power, to break and difli pate in vapour a very 
lender wire. Bars of metal, of a proper thickneis, | 
and conveniently diſpoſed, ſeem therefore neceflary = 
tor the ſecurity of ſuch buildings. | 

It is to be noted, that the miſchiefs cauſed by lighte- 
ning are not always owing to its direction from the | 
clouds to the buildings or other eminences, and thence 1 

| — 
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to the earth ; but ſometimes, on the contrary, from 
the earth, buildings, and other eminences, to the 
clouds. For the principle upon which its direction 
depends, appears to ariſe from the reſtoration of a 
certain equilibrium, in a ſubtile and claſtic fluid, pre- 
viouſly diſturbed by various cauſes. 
Now, according to the laws of elaſtic fluids, the 
endeavour to reſtore the equilibrium of ſuch a fluid, 
will be in that direction, where the 1.HHtance to it's 
paſſage happens to be the leatt. Upon this principle 
we therefore ſee a necetlity, either to open a paſſage 
for it to go freely through, by placing certain bars of 


metal properly; or, to ſtop the paſſage of the fluid 
through ſuch buildings entirely. 


The laſt method would be dangerous to put in 
; practice; becauſe, if high buildings were ſo ſecured, — 
the lightening would then attack the lower buildings, 
which are far more numerous, and probably would 
deſtroy a greater number of people, cattle, &c. | 
| Whereas, if the firſt method is preferred, the high 
buildings will then tend to protect the lower ones 
more effectually; and may with propriety be conſi- 


dered, as ſo many pipes to carry off the lightening 
quietly ; either from the earth to the clouds, or from 
the clouds to the earth. 
And that ſeveral proper conductors are neceſſary to 
carry off the lightning more readily, than ſome of 
the accidental or partial conductors, in a large town, 
are capable of, appears from this; that we are able to 
collect ſmall quantities of the electric fluid, with a 
ſlender apparatus in our hands only; whilſt it is ex- 
poſed in the ſtreet, garden, or other open place, dur- 


ing the hovering of ſuch clouds as occaſion violent 
lightening. 


4 — From 
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From repeated obſervations of this kind, there is 
reaſon to believe, the quantity of lightning at parti- 
cular times 1s ſo very great, that it would be danger- 
ous to invite it to any buildings, and that unneceſſa- 
rily, in the moſt powerful manner we are able; by 
ſuffering the ſeveral conductors to end in a point at 
the top. 5 - 5 

On which account, it is apprehended, pointed bars, 
or rods of metal, ought always to be avoided. 

And as the lightening muſt viſit us, ſome way or 
other, from neceſſity, to reſtore the equilibrium, there 
can be no reaſon to invite it at all: but, on the con- 
trary, when it happens to attack our buildings, we 
ought only ſo to contrive our apparatus, as to be able 
to carry the lightening away again by ſuch ſuitable 
conductors, properly fixed, as will very little, if at 
all, promote any encreaſe of it's quantity. 

To attain which deſirable end, in ſome degree at 
leaſt, it is propoſed, that the ſeveral buildings remain 
as they are at the top; that is, without having any 
metal above them, either pointed or not, by way of 
a conductor. Og es 3 

On the inſide of the higheſt part of ſuch building, 
and within a foot or two of the top, it may be pro- 
per to fix a rounded bar of metal, and to continue 
it down along the ſide of the wall to any kind of 
moiſture in the ground. * 

But if the building happens to be mounted with 


an iron ſpindle, for ſupporting a vane, or other orna- 


ment, and it ſhould not be convenient to have it 
taken away, then the bar of metal ought to commu- 
nicate with that ſpindle. 

And in regard to the diameter of ſuch a metal 
bar, it will probably depend upon the height 
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of the building: for it is apprehended the great 
church of St. Paul's, to compleat the partial conduc- 
tors (which are the metallic croſs, ball, gallery, dome, 
&c.) and ſecure it effectually, would require a bar of 
metal two inches diameter, if not more: and a build- 
ing like the Britiſh Muſeum, one conſiderably leſs. 
But it appears there is no occaſion for any at that re- 
politory, as it is already provided, though from ac- 
cident, like many other buildings, with very effectual 
conductors. The copeings of the roof thereof, and 
the ſeveral ſpouts, which are continued from thence 
into the ground, being all of lead. 
That conductors ought to be thicker than is gene- 
rally imagined, ſeems to appear from a late inſtance 
taken notice of in St. Bride's church by Mr. Delaval 
and Dr. Watſon, where an. iron bar two inches and 
aà half broad, and half an inch thick, or more, was 
bent and broke aſunder by the violence of the light- 
—_— 8 ” 
The Eddyſtone Lighthouſe, which ſtands upon a 
rock ſurrounded by the ſea, the work of Mr. Smea- 
ton, was thought to be an object very likely to ſuffer 
by lightening ; and the more fo, as the top of it con- 
ſiſted of a copper ball two feet in diameter, with a 


chimney of the ſame metal, paſſing through it down 


to the ſecond floor, but no further. Directions were 
therefore given to make a communication of metal 
from the loweſt part of the copper chimney down to 

the ſea; which was executed accordingly about the 
year 1760, or ſoon after the building was finiſhed. 
Now if, inſtead of the copper ball, a pointed bar of 
metal had been put in its place, or above it, and 
communicated with the conducting matter below, 
there 1s no ſaying what might be the conſequence E 
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ſo powerful an invitation, to an edifice thus particu- 
larly ſituated. 


Read Nov. 8, & INCE the former part of this 
TP ” Paper was communicated to the 
Royal Society, that is, on the 5th of Auguſt, 1764, 
I received the following account from captain Dib- 
den, commander of a merchant ſhip, who fays, 
that in the year 1759, he was taken by the French, 
and carried priſoner to Fort Royal in Martinico. That 


in removing him from thence ſome time after, and on 


foot to St. Pierre, which is about 20 miles, his con- 
ductor, or guard, ſtop 
from the laſt place, to ſhelter themſelves from the 
heavy rain which fell during a violent thunder ſtorm. 


That the chapel had no ſteeple or tower belonging 
to it, but ſtood upon an eminence with three or four 


poor low houſes near it. That ſoon after they were 
thus ſheltered, a violent flaſh of lightening ſtruck 
two ſoldiers dead, who had been leaning againſt the 


the leeward fide of the chapel. 
That it made an opening in the wall about four 


| feet high, and about three feet broad, and in that 


part only againſt which they reſted. 
That captain Dibden, along with other perſons, 
entered at this hole immediately after, to fee if any 
other damage had been done to the chapel. That 
they obſerved a ſquare bar of iron near the hole, and 
upon the ground, about four feet long, and one inch 
and a quarter thick, making an angle with the wall, 
as they ſuppoſed, to ſupport the upper part of an in- 
elined tombſtone, which was alſo thrown down and 


a broke 


at a ſmall chapel five miles 


wall of the chapel between two buttreſſes, and not 
far from the reſt of the company ; they being all on 
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broke to pieces. That this bar was joined in the mid- 


dle to one end of another bar, about one foot long, 


and one inch thick, which laid horizontally, and, 
ſing to the wall, had been there faſtened with lead. 


That the lightening in ruſhing along the inclined bar, 
had waſted or reduced its thickneſs in ſome places 
very conſiderably: inſomuch, that it looked like a burnt 


poker which had been long uſed : and broke the bar 


into two pieces, about an inch above the joining of 
the leſſer bar; the ends of which had a burnt flaky 


appearance. That the other parts of the bar were 


changed in colour to a grey, or whitiſh hue ; reſem- 
bling iron, after it has been expoſed to a violent heat, 
and then ſuffered to cool. 
That the horizontal bar had alſo undergone an ex- 
traordinary change by the lightening, but particular- 
ly at that end next the wall of the chapel, it being 
reduced from one inch in diameter, to the fize of a 
ſlender wire, but tapering towards the wall. 
| That when the ſoldiers reſted againſt the wall, their 
beads were about the ſame height with the ſhorteſt 
bar; and, from what he can recollect, were very near 
bein: g oppoſite to that end thereof, which was inſerted 


in the wall. 


That the two ſoldiers were forced from the wall 
at the fame inſtant by the lightening : ſo that their 
feet, which were one yard or more from it, were 
neareſt to the wall, and their heads the fartheſt off. 
That their fleſh appeared very black. That their 
cloaths were burnt and ſcorched in many parts: and 
their belts ſhriveled up, as if they had been expoſed 
to a large fire. That captain Dibden, and other peo- 
ple, felt a diſagreeable kind of an electric ſhock, at 

the ſame inſtant that the ſoldiers were killed, 


Captain 
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Captain Dibden gave an account alſo, that he was 
lately at Virginia, 1763 : that the inhabitants of Nor- 
folk had changed their opinions in reſpect to fixing of 
wires and ſmall rods of iron on the tops of their 
houſes ; from the frequent inſtances they have lately 


had of their being melted, or deſtroyed, by the vio- 


lence of the lightening : and that now they adopted 


in their ſtead, rods of iron from half an inch thick, 
to three quarters of an inch thick, or more. That 


thoſe rods ended in a point at the top, and extended 
from three feet above their houſes down to the ground: 
and that many houſes had one of theſe conducting 


irons at each end. 
This account appears very material upon the pre- 


ſent occafion, as it ſerves to confirm the conjectures 
that are now offered, in a manner ſo obvious as to 


require no particular explanation. 


The captain added, that, though the pine trees are 
confiderably higher than the oaks in the American 


woods, yet the oaks are the ofteneſt attacked by the 
| lightening : and that he does not remember any 


oaks growing among the pine trees, when the latter 
have ſuffered by lightening : which muſt be owing to 


the greater re/lance ariſing from the unctuous nature 
of the pine trees. 


LVI. Solis 
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XIV. Solis Defecius obſervatus in Colegio 
Romano a Patribus Societatis ſeſu die 
prima Aprilis Anno uDbcclxIv. Tempore 
vero poſt mediam noctem. | 


Read Nov. 8, IN hoc obſervando Solari deliquio adhi- 
a buimus præcipue teleſcopium objectivo 
micrometro inſtructum, egregium opus Jacobi Shorti, 
a Præneſtino principe iterum jam humaniſſime nobis 
commodatum, pro quo beneficio maximam ill, dum 
erimus, habebimus gratiam. Cum hoc inſtrumenti 
genere in Italia nulla ſit hactenus obſervata eclipſis, 
ab exteris vero nationibus, ſi quid hac in re præſtite- 
runt, nihil ad nos pervenerit, quod & alus pluribus 
cContigiſſe arbitrari fas eſt, obſervationem hanc no- 
ſtram, aſtronomis præſertim Italis, non injucundam 
fore cenſuimus. 
Diflipata nebula rarae nubes, quæ ſuperfuere, im- 
pedimenti quidem aliquid obſervationi attulerunt, ut 
plurimum tamen Sole ſatis claro uſi ſumus. 
Ex obſervationibus decem diameter Solis deficientis, 
cui ex Parienſi Ephemeride reſpondent 1921”, 4, 
deprehenſa eſt intercipere micrometri particulas 2260: 
Summum autem inter omnes diſcrimen particulas duas 
non exceſſit. 
Eclipfis initium * eſt tubo palmo- 


rum decem 9 498“: Finis vero eodem tubo 


9”. 


18 ct 4 
1 tum chordas obſcurationis, tum di- 
ſtantias limborum Solis ac Lunz ſecundum lineam 


conjun- 
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eonjungentem utriuſque centra, nulla digitorum ha- 
bita ratione : maluimus enim tempus adnotare, quo 
aliquid accurate obſervatum videbatur ; quam ex- 
pectare, ut obſcuratio certam menſuram attingeret, 
ne aut nubes, aut impedimenta, que loci anguſtiæ 
objecere plurima, ſepius obſervationem ſubriperent; 
nullus autem ad curioſos arcendos homines rem om- 
nem perturbaturos opportunior locus occurrebat : eæ- 
dem fuere cauſſæ, cur hoc inſtrumentum adeo ac- 
curate aliqua non exhibuerit, ut in aliis — ex- 
perti ſumus. 


Chordæ limbi obſeur, | 


Diſt, * Solis, et Lune:. 
© = ; 
1 31 i 817 | ©, w © 6Y 1853 
2 10 © 14 1016 F © 16 18 1636 
. ©- 1108 j ML 1273 

: 11 26 19 2095 | IV. — 38 5 
8 31:17 2083 | V. 11 9 49 66 
©. _ 34 13. 2097 3 VL 16 18 618 
7 83 53 19499] VIE 21 45 618 
8 12 11 53 1729 | VIII. 39 32 758 
„ 45 16 894 
io 25.12 14844 

* 27 28 1432 

12 29.16 1388 

13 30 43 1349], 

14 33 58 1257 


Ex cblervationibus VI, VII, VIII invenimus per 
interpolationem limborum diſtantias tem pore obſer- 


vationum 4, . 5, 6 ex ordine fuiſſe 639, 68a, 716. 
_ 
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Ex datis eodem tempore Solis diametro, chorda 
ꝓartis obſcuratae, & limborum diſtantia, in fingulis 
obſervationibus Lunæ diameter in micrometri parti- 
culis ex ordine proditt 2114, 2110, 2114. Hinc 
Lune diameter circa horam 11 3o' ſtatui poteſt 
partium 2112,7, quibus reſpondent ſcrupula ſecun- 
da 1790,1. In inveſtigandis tamen centrorum di- 
ſtantiis, quas in ſequenti tabula in ſcrupulis ſecundis 
damus, uſi ſumus conſtanti diametro 1795, quia 
totum inter maximam & minimam diſcrimen Eclip- 


ſis tempore eſt circiter 3“, & ea, quam mox inve- 
nimus, media eſt „ major. 


DIS T ANTI CENTRORUM. 
Ex obſ. 2 


| 6 -— = 
. gf 
2 10 © 14 1645 VIII. 39 32 615 
3 $0 1 I. 45 16 697 
„ 87 $7 $3 Una 
fu 22325] © 12 17 62 1136 
HI. 26 3 roman 90 - 22 232 1200. 
. e ww / 
„5 27 28 1403 
F 3 29 16 1435 
Vis. $3 4s 421 30 43 1461 
4. 26 19 472| 14 33 59 1520 
© 7 ny : 


Ex obſervationibus IV, VI, VII, VIII, mutuo 
comparatis minima centrorum diſtantia contigiſſe vi- 


detur 116 18“ 45“, eaque fuiſſe 4 58“, adeoque max- 
ima obſcuratio digitorum 8 45”. Juniores aliqui ex 


noſtris ex Solis imagine per tubum opticum in chartam 
tranſmiſſa obſcurationem maximam, nobili & erudita 


ſpectante 
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ſpectante multitudine, æſtirnarunt digitorum fere 8 2, 
alius vero alibi eadem tatione obſervans digitorum 8 5 
ac — habitis circa illam obſervationibus vix 1 > 
in definiendo a noſtra determinatione defecit. 
Lunæ diametrum ex eclipſi definitam cum diame- 
tro extra Solem conferre conati ſumus: verum die 


tertia Aprilis zgre admodum obſervari potuit propter 
nimiam Lunaris lucis tenuitatem, cui plurimum etiam 


officiebant reſiduum aliquod crepuſculi lumen, & in 


horizontis vicinia vapores. Eas proinde obſervationes, 


mus die quarta; ſed ea quoque die non levem experti 
ſumus difficultatem, quia Lunz cornua in exiliſſimas 


tenuabantur lineas ab ejuſdem aſperitatibus umbra 


identidem interruptas: eas nihilominus, ut nobis ſeſe 


obtulerunt, hic ſubjicimus in micrometri particulis. 


DIE QUARTA APRILIS. 


Obſ. h 7 Diam. Lunæ. 
8 © Velp. 2096 
7 2094 
= 2093 
= 2087 
—_ 
35 


2088 
2086 


Ns 


Converſis micrometri particulis in ſcrupula ſecunda, 


primo correximus diametri decrementum a refracti- 


one ortum, nam diameter obſervata inclinabatur ad 
horizontem gradibus circiter 18, ut idem teleſcopium 


indicavit: hæc autem correctio 1 in ultima obſervatione, 
Vor. LIV. L 2z in 


4 _” 
, PEE 8 . ; 2 2 8 Es * - 1 1 8 8 is 
ce SAILS 8 Ws 6 8 I: 2 * We 
7 5 4 Xt! * way ; T \ N | 


* 22 Aa 4 " i 


as a 


licet multum neque inter ſe, neque ab inventa dia- 
metro diſcreparent, rejecimus, ut certiores obtinere- 


IT” 
* 
=. 


= at 


2 
8 
＋ | 0 
2 


* - 

in qua maxima fuit, inventa eſt 12. Secundo, ex 
obſervationis hora determinavimus Lunæ horarium, 
ac declinationem, atque inde ejus altitudinem tum 
veram, tum apparentem. Tertio, ex iis inveſtigavi- 
mus Lunæ diametrum horizontalem ope trianguli 
conſtituti a ſemidiametro terreſtri, atque a rectis ductis 
a centro Lunæ ad ſpectatorem, & ad telluris centrum. 
Ex ſingulis obſervationibus hæ prodierunt. 


Diam. horiz. Lune. Diameter Lunæ horizon- 
3 talis die quarta Aprilis circa 
Ex. obſ. 1 1773,7 horam octavam ex Pariſ. 
1772, 8 Ephem. eadem eſt adamuſ- 
1772, 9 fim, ac in ipſa ecliph, in quo 
1768, 4 ſenſibilis error eſſe non poteſt; 
1 4 cum enim Luna circa Apo- 
1769, 0 gæum verſaretur, diametri 
— Yariationes erant exiguæ, quas 
Media 1771, 1 Aſtronomicæ Tabulæ exhi- 
„ bent ſatis accurate: tantum 
augenda eſt ea quantitate, quam poſtulat apparens 
altitudo Lunæ 11h 30', quæ fuit circiter grad. 52 1 
quo facto additamento diametrum Lune obtinuimus 
1793',2. Ab ea quam ex Eclipſi collegimus, diſ- 
crimen eſt 3'”, quod ad unicum redigitur, ſi rejician- 
tur tres poſteriores oblervationes, quas minus certas 
arbitramur, quia oculus prioribus detatigatus (ſumma 
enim opus erat contentione) fortaſſe factus eſt minus 
idoneus ad languidam Lunæ lucem percipiendam. 
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XLVI. The Deſcription of a New Hygro- 
meter, invented by James Ferguſon, F. R. §. 


Read Nov. 8, 
I 704. 


AAAA is a frame of wainſcot or ma- 
hogany, grooved in the innermoſt edges of the two longeſt 
ſides, for holding a pannel BBBB of white deal-board, 
without pinching it. The pannel is about the thickneſs 


of a crown piece, and fifteen inches in length, croſs-wiſe 


to the grain of the wood. The middle part projects out- 
- ward from the upper and lower edges, at C and C, where 
it is faſtened into the frame by two ſcrews, to keep the 
middle part always in the ſame place, whilſt the reſt of 
the pannel expands by moiſt air toward both ends of the 
frame, and contracts toward the middle when the air is 


dry. F is a pin fixt into the pannel near one of its ends, 
and a round pin is fixt near the other end of the pannel, 


on which the large pulley H turns, and alſo the ſmall 
pully G which is fixed to H. One end of a ſmall flexible 
cord D E is faſtened to the pin F, and the other end goes 
round the pully G, and is fixt into the bottom of its groove, 
as at 5. One end of another ſmall cord I K is fixed into 
the bottom of the groove of the large pulley II, as at a, 


from which it goes round the part az H; and in its way 
thence to M it goes round a ſmall pulley L, in which an 


axis is fixt, and turns in the piece O, which lies above the 


pulley, and is ſcrewed to the upper ſide of the frame at 


C. This cord goes over the pulley M (which turns cn a 


round pin fixt into the pannel) and has a flattiſh weight N 


hung to it.— The pullies G and L are of equal diameters 


in their grooves, which is only equal to a tenth part of the 


diameter of the large pulley H in its groove. The pulley 
M may be of any convenient ſize. 
Now it is plain, that as much as the pannel expands 
between F and G, ſo much will the pully G be removed 
farther from the pin F; and juſt ſo much will the cord 
DE turn the pulley G backward; and any point in the 
Ll 2 groove 


N this machine (Tas. XVI Fig. 1. and 2.) 
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groove of the pulley H ten times as much, becauſe it is 
ten times the diameter of G in the groove: and this mo- 
tion will cauſe the cord I K to turn the pulley L (and draw 
up the weight N) ten times as much as the pulley G is 
turned. So that, if the pannel expands a tenth part of 
an inch, by moiſt air, the pulley L will be turned quite 
round: and half round if the pannel expands but a 2oth 
part of an inch: As the air grows dry, the pannel con- 


tracts, and the weight M deſcends and turns all the pullies 


the contrary way. | P | . 
The back of the plate A A (Fig. 2.) is ſcrewed to the 


other ſide of the frame (Fig. 1.) ſo as the ſtraight edge of 


the plate may be even with the uppermoſt ſide of the 
frame, and the center B (Fig. 2.) may be directly over the 
center of the pully L (Fig. 1.) on whoſe axis the index 
BC (Fig. 2.) is fixed. And as the pulley L is turned by 
the cord IK, the index will be moved on the plate, and 
ſhew the degrees of moiſture or dryneſs of the air. 


If the expanſion and contraction of the pannel be ſo 


great as to move the index beyond the limits of the degrees 
on the plate, this may be remedied by putting on a larger 


pulley at L. — But if not great enough, in very wet and 


very dry weather, to move the index through all the de- 
grees on the plate, the pulley L muſt be made leſs in dia- 
meter accordingly. „ 5 


N. B. In three or four years at moſt, a new pannel ſhould 


be put into the frame: becauſe, when the old one has been fo 


long expoſed to the air, it will almoſt ceaſe to be affected thereby, 
And therefore, a large thick piece of deal ſhould be kept in re- 
ierve for that purpoſe ; and about the thickneſs of a card always 


planed off that fide from which the new pannel is to be taken. 
At G and M, there muft be ſmall knobs of ſome hard wood 


glued on the back of the pannel below the graduated plate, to 


make a proper thickneſs for holding the wires upright and faſt on 

which the puilies G and M do turn: for otherwiſe, the wires 

would ſoon looſen in the pannel. 
| : 
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XLVII. Experiments and Objervations on the Compreſ- 
fibility of Water and ſome other Fluids, by John 


Canton, M. A. and F.R.S. 
Read Nov. 8, IN a paper lately laid before the Roy- 
* al Society *, I not only related the 
experiments by which I found water to be com- 
preſſible, but alſo thoſe by which I diſcovered how 
much a given weight would compreſs it when in 
a temperate degree of heat. By fimilar experiments 
made ſince, it appears that water has the remarkable 
property of being more compreſſible in winter than 
in ſummer; which is contrary to what I have 
obſerved both in ſpirit of wine and oil of olives : 
theſe fluids are (as one would expect water to be) 
more compreſſible when expanded by heat, and leſs 
ſo when contracted by cold. Water and ſpirit of 
wine I have ſeveral times examined, both by the air- 
pump and condenſer, in oppoſite ſeaſons of the year: 
and, when Fahrenheit's thermometer has been at 34 
degrees, I have found the water to be compreſſed 
by the mean weight of the atmoſphere 49 parts in a 
million of its whole bulk, and the ſpirit of wine 60 
parts; but when the thermometer has been at 64 
degrees, the ſame weight would compreſs the water 
no more than 44 parts in a million, and the ſpirit of 
wine no leſs than 71 of the ſame parts. In making 
theſe experiments, the glaſs ball containing the fluid 
to be compreſſed muſt be kept under water, that the 
heat of it may not be altered during the operation. 
The compreſſion by the weight of the atmoſphere, 
and the ſpecific gravity of each of the following fluids, 
(which are all that I have yet tried,) were found when 
the barometer was at 294 inches, and the thermo- 
meter at 50 degrees. 
* See Philoſophical Tranſactions, Vol. LII. p. 640. 
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groove of the pulley H ten times as much, becauſe it is 
ten times the diameter of G in the groove: and this mo- 
tion will cauſe the cord I K to turn the pulley I. (and draw 
up the weight N) ten times as much as 4, pulley G is 
turned. So that, if the pannel expands a -tenth part of 
an inch, by moiſt air, the pulley L will be turned quite 
round: and half round if the pannel expands but a 2oth 
part of an inch: As the air grows dry, the pannel con- 
tracts, and the weight M deſcends and turns all the pullies 
the contrary way. 
The back of the plate AA (Fig. 2.) is ſcrewed to the 
other ſide of the frame (Fig. 1.) ſo as the ſtraight edge of 
the plate may be even with the uppermoſt de of the 
frame, and the center B (Fig. 2.) may be directly over the 
center of the pully L (Fig. 1.) on whoſe axis the index 
BC (Fig. 2.) is fixed. And as the pulley L is turned -by 
the cord IK, the index will be moved on the plate, and 
ſhew the degrees of moiſture or dryneſs of the air. 
If the expanſion and contraction of the pannel be ſo 
great as to move the index beyond the limits of the degrees 
on the plate, this may be remedied by putting on a larger 
pulley at L. — But if not great enough, in very wet and 
very dry weather, to move the index through all the de- 
grees on the plate, the pulley L muſt be made leſs 1 in dia- 
meter accordingly. 


N. B. In three or four years at moſt, a new pannel ſhould 
he put into the frame: becauſe, when the old one has been fo 
long expoſed to the air, it will almoſt ceaſe to be affected thereby. 
And therefore, a large thick piece of deal ſhould be kept in re- 
ierve for that purpoſe; and about the thickneſs of a card always 
planed off that fide from which the new pannel is to be taken. 
At G and M, there muſt be ſmall knobs of ſome hard wood 


glued on the back of the pannel below the graduated plate, to 

make a proper thickneſs for holding the wires upright and faſt on 

which the puilies G and M do turn: for otherwiſe, the wires 

would ſoon looſen in the pannel. 
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XLVII. Experiments and Obſervations on the Compreſ- 
Ability of Water and ſome other Fluids, by John 
Canton, M. A. and F. R. S. 

Read Nov. 8, IN a paper lately laid before the Roy- 
TOO al Society *, I not only related the 
experiments by which I found water to be com- 
preſſible, but alſo thoſe by which I diſcovered how | 
much a given weight would compreſs it when in 

a temperate degree of heat. By fimilar experiments 
made ſince, it appears that water has the remarkable 
property of being more compreſſible in winter than 
in ſummer; which is contrary to what I have 
obſerved both in ſpirit of wine and oil of olives : 
theſe fluids are (as one would expect water to be) 
more compreſſible when expanded by heat, and leſs 
ſo when contracted by cold. Water and ſpirit of 
wine I have ſeveral times examined, both by the air- 
pump and condenſer, in oppoſite ſeaſons of the year: 
and, when Fahrenheit's thermometer has been at 34 
degrees, I have found the water to be compreſſed 
by the mean weight of the atmoſphere 49 parts in a 
million of its whole bulk, and the ſpirit of wine 60 
parts; but when the thermometer has been at 64 
degrees, the ſame weight would compreſs the water 
no more than 44 parts in a million, and the ſpirit of 
wine no leſs than 71 of the ſame parts. In making 
theſe experiments, the glaſs ball containing the fluid 
to be compreſſed muſt be kept under water, that the 
heat of it may not be altered during the operation. 
The compreſſion by the weight of the atmoſphere, 
and the ſpecific gravity of each of the following fluids, 
(which are all that I have yet tried,) were found when 
the barometer was at 294 inches, and the thermo- 
meter at 50 degrees. 

See Philoſophical Tranſactions, Vol. LII. p. 640. 


Com 


moved, they 
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| Millionth parts. Specific * 
Compreſſion of ſpirit of wine 66 — 8 1 * 


Oil of olives 48 — 918 
: Rain-water - 46 — 1000 
Sea-water - 40 — 1028 


„ 

Theſe fluids are not only compreflible, but alſo 
elaſtic: for if the weight by which they are naturally 
compreſſed be diminiſhed, they expand; and if that by 
which they are compreſſed in the condenſer be re- 
take up the ſame room as at firſt. That 
this does not ariſe from the elaſticity of any air the 
fluids contain, is evident ; becauſe their expanſion, 
by removing the weight of the atmoſphere, is not 
greater than their compreſſion by an equal additional 
weight : whereas air will expand twice as much by 
removing half the weight of the atmoſphere, as it 
will be compreſſed by adding the whole weight of 
the atmoſphere. 3 55 

It may alſo be worth obſerving, that the compreſ- 
fions of theſe fluids, by the fame weight, are not in 
the inverſe ratio of their denſities or ſpecific gravities, 
as might be ſuppoſed. The compreſſion of ſpirit of 
wine, for inſtance, being compared with that of 
_ rain-water, is greater than in this proportion, and the 
compreſſion of ſea- water is lf. . ; 
The weight of 32. feet of ſea-water is equal to 
the mean weight of the atmoſphere : and, as far as 
trial has yet been made, every additional weight equal 
to that of the atmoſphere, compreſſes a quantity of 
ſea-water 40 millionth parts; now if this conſtantly 
holds, the ſea, where it is two miles deep, is com- 
preſſed by its own weight 69 feet 2 inches; and the 
water at the bottom is compreſſed 13 parts in 1000. 
XLVIII. Conciſe 
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XLVIII. Conc: iſe Rules for computing the 
E Hells of Refraction and Parallax in va- 
rying the Apparent Diſtance of the Moon 
from the Sun or a Star ;- alſo an eaſy Rule 
of Approximation for computing the Diſl- 
ance of the Moon from a Star, the Lon- 
gitudes and Latitudes of both being given, 
with Demonſtrations of the ſame : By the 
Rev. Nevil Maſkelyne, A. M. Fellow of 


Trinity College, in the Univer fit zy of Cam 
— and F. R. 9. 


Read _ I5, H E following rules, excepting 
1 one, are the ſame which I have 
already communicated to the Royal Society, but with- 
out demonſtration, in a letter to the reverend Dr. 
Birch from St. Helena, containing the reſults of my 
obſervations of the diſtance of the Moon from the 
Sun and fixed ſtars, taken in my voyage thither, tor 
finding the longitude of the ſhip from time to time; 
ſince printed in Part II. Vol. LII. of the Philoſophi- 
cal Tranſactions for 1762. The two rules for the 
correction of refraction and parallax I have allo 
fince communicated to the public in my Britiſh Ma- 
riner's Guide to the diſcovery of longitude from like 
obſervations of the Moon; and have added in the 
Preface a rule for computing a ſecond but ſmaller cor- 
rection of parrallax, neceſſary on account of a ſmall 
imperfection 


4. | 


imperfection lying in the firſt rule derived from the 
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fluxions of a ſpherical triangle. To the rules I have 


here ſubjoined their demonſtrations. 


With reſpe& to the uſefulneſs of theſe rules, I 


cannot but entertain hopes that they will appear more 


ſimple and eaſy than any yet propoſed for the ſame 
purpoſe: the laſt rule, for computing the diſtance of 
the Moon from a ſtar, though only an approximation, 


being ſo very exact, ſeems particularly adapted for the 


conſtruction of a nautical Ephemeris, containing the 
diſtances of the Moon from the Sun and proper fixed 


ſtars ready calculated for the purpoſe of finding the 
| longitude from obſervations of the Moon at ſea; an 
aſſiſtance which, in an age abounding with ſo many 


able computers, mariners need not doubt they will 
be provided with, as ſoon as they manifeſt a proper 


diſpoſition to make uſe of it. 


A RULE 


To compute the contraction of the apparent diſtance 
of any two heavenly bodies by refraction; the ze- 
nith diſtances of both, and their diſtance from each 

other being given nearly. 8 


Add together the tangents of half the ſum, and 


half the difference of the zenith diſtances ; their ſum, 


abating 10 from the index, is the tangent of arc the 
firſt. To the tangent of arc the firſt, juſt found, 
add the co-tangent of half the diſtance of the ſtars; 
the ſum, abating 10 from the index, is the tangent 
of arc the ſecond, Then add together the tangent 
of double the firſt arc, the co-ſecant of _ 8 
econ 
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imperfection lying in the firſt rule derived from the 
fluxions of a ſpherical triangle. To the rules I have 


here ſubjoined their demonſtrations. 


With reſpe& to the uſefulneſs of theſe rules, I 


pes that they will appear more 


fimple and eaſy than any yet propoſed for the ſame 


the Moon from a ſtar, though only an approximation, 


being fo very exact, ſeems particularly adapted for the 
conſtruction of a nautical Ephemeris, containing the 


diſtances of the Moon from the Sun and proper fixed 
ſtars ready calculated for the purpoſe of finding the 


longitude from obſervations of the Moon at fea; an 
aſſiſtance which, in an age abounding with ſo many 
able computers, mariners need not doubt they will 


be provided with, as ſoon as they manifeſt a yy * 
diſpoſition to make uſe of it. — 


A 2 1 1 


To com pute the contraction of che apparent diſtance 
of any two heavenly bodies by refraction; the ze- 


nith diſtances of both, and their diſtance from each 
other being given nearly. 


Add * the tangents of half the ſum, and 


abating 10 from the index, is the tangent of arc the 
firſt. To the tangent of arc the firſt, juſt found, 
add the co-tangent of half the diſtance 5 the ſtars; 
the ſum, abating 10 from the index, is the tangent 
of arc the ſecond. Then add together the tangent 
of double the firſt arc, the co-ſecant of * So 

econ 


purpoſe: the laſt rule, for computing the diſtance of | 


erence of the zenith diſtances ; their ſum, 


. 
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double the ſecond arch, and the conſtant logarithm 
of 114” or 2, 0569: the ſum abating 20 from the 
index, is the logarithm of the number of ſeconds® 
required, by which the diſtance of the ſtars is con- 
tracted by refraction: which therefore added to the 
obſerved diſtance gives the true diſtance cleared from 
the effect of refraction. 


Explication of the foundation of the preceding rule. 


This rule is founded upon an hypotheſis that the 

refraction in altitude is as the tangent of the zenith 
diſtance : and the refraction at the altitude of 45 
degrees being 57“, according to Dr. Bradley's ob- 

ſervations, therefore the refraction at any altitude, 
calling the radius unity is = 57” x tangent of the 
zenith diſtance. This rule is exact enough for the 
purpoſe of the calculation of the longitude from 
obſervations of the diſtance of the Moon from ſtars 
at ſea as low down as the altitude of 10, for there 
the error is only 10“ from the truth. But, if the 
altitude of the Moon or ſtar be leſs than 10*, the rule 
may be ſtill made to anſwer ſufficiently, by only firſt 
correcting the obſerved zenith diſtances by ſubſtract- 
ing from them three times the refraction correſpond- 
ing to them taken out of any common table of re- 
fraction, and making the computation with the zenith 
diſtances thus corrected. This correction depends 
upon Dr. Bradley's rule for refraction, which he found 
to anſwer, in a manner exactly, from the zenith 
quite down to the horiſon, namely that the refraction 
is = 57“ x tangent of the apparent zenith diſtance 

Vor. LIV. Mm leſſened 


trigonometry, t 
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leſſened by three times the correſponding refraction 


taken out of any common table. 


Demonſtration of the preceding rule. 


Let ZXY Tas. XVII. Fig. 1. repreſent a ſphe- 


rical triangle formed by great circles joining the ze- 
nith Z and the ſtars X and V. Refraction acting 


in the vertical circles Z X and Z V will carry the 
ſtar X nearer the zenith by a quantity X = 57” x 


tangent of Z X, and the ſtars Y towards Z by the 
quantity Y 4 5 x tangent of Z T; ſo that the 


apparent diſtance of the two ſtars will be 54 inſtead 


of XY or leſs than X T, the true diſtance, by the Sun of 


the two little ſpaces X a, Ye, terminated by the perpen- 


ndiculars 54 and de. The little ſpace X a N 6 * 
coſine of the angle Z X (calling radius unity) 


57 X tang. of Z XX coſine of angle Z XY, or, 
buy ſpherics, = 57” x tang. of XP. (ZP being an 


arch drawn from Z perpendicular to the arch XV). 
In like manner the little ſpace Y e = 57” x tang. of 


FE; and nern Xa+Ye or the total effect of 


8 = * tang. XP + ta ar IF, Let 
M be the middle of the arch X Y, and put the tan- 


gent of XM or YM or XV =, and the tan- 
gent of MP, or the diſtance of the perpendicular 


* ZP frm M the middle of the arch XRY=n. By 


—_— 2 
— tn 


and tang. of YP or YM- Mp — =" -; the um 


1＋ 7 


of which, or - tang. XP + tang. 5 25 ＋ 
1— 2121 215 14 
14172 hs 1 ang 1 x* X 2 u X ;- Now 


2tN 
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e 1s the tan gent of double the angle whoſe tan- 


gent is F n, and fn or the product of the tangents 
of XM and MP, by ſpherics, is equal to the 
product of the tangents of half the ſum and half 
the difference of the zenith diſtances Z X and ZY; 
whence ==; is equal to the tangent of double arch 


12 41 * 

the firſt found by the rule. Alſo arch the ſe- 
cond found by the rule being by ſpherics = MP, 
whoſe tangent is repreſented by n, and * being 
by trigonometry equal to the coſecant of double the 
arch whoſe tangent is 1, therefore _ — coſecant 
of 2 MP or dovble arch the ſecond. Whence 
the rule is manifeſt ; namely, that Xa + Ye, the 
total effect of refraction in contracting the apparent 


diſtance of the two ſtars = 57” x tan. X Ptan YP 


— double 57” or 114” x tang. of double the firſt 
arch x coſecant of double the ſecond arch. Q.E.D. 


When the perpendicular arch Z P, let fall from 
the Zenith on the arch X V, falls without the trian- 
gle Z X T, the effect of refraction in diminiſhing 
the apparent diſtance of the ſtars X, Y is the differ- 
ence of Xa and Ye: but the rule being general, 
gives always the ſum or difference, which- ever it be, 
which is a great advantage, and removes all grounds. 
of ambiguity in the correction of refraction; as the 
the total effect thereof always diminiſhes the diſt- 
ance of two itars from each other, however they are 
poſited, 

M m 2 ETD A 
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To compute the contraction or augmentation of the 
apparent diſtance of the Moon from a ftar, on ac- 
count of the Moon's parallax ; the zenith diſtances 
of the Moon and ſtar, and their — from 
each other being given nearly. 


Add together the tangents of half the fu, and 
half the difference of the zenith diſtances of the 
Moon and ſtar, and the cotangent of half the diſt- 

ance of the Moon from the ſtar; the ſum, abating 

20 from the index, is the tangent of an arch, which 

call A. Then, if the zenith diſtance of the Moon 
s greater than that of the ſtar, take the Sum of the 

arch A, juſt found, and half the diſtance of the 
Moon from the ſtar; but, if the zenith diſtance of 
the Moon be leſs than that of the ſtar, take the 
difference of the faid arch A and half the diſtance 
of the Moon from the ſtar ; and the ſum, or dif- 
ference call B. To the tangent of B, thus found, 
add the coſine of the Moon's zenith diſtance, and 
the logarithm of the Moon's horizontal parallax, ex- 
prefled in. minutes and decimals ; the ſum, abating 
20 from the index, is the logarithm of the effect of 
parallax, tending always to augment the apparent 
diſtance of the Moon from the ftar ; except the ze- 
nith diſtance of the Moon be leſs than that of the 
ſtar, and, at the fame time, the arch A be greater 
than half the diſtance of the Moon from the ſtar, 
in which caſe the effect of parallax diminiſhes the ap- 

parent diſtance of the Moon from the ſtar. 
2 DEMON- 


FT © 
DEMONSTRATION. 


In the ſpherical triangle Z LS, ſee Fig. 2, 3, 4, 
and 5th, Z repreſents the zenith, L the Moon, and 
'S the ſtar; the effect of parallax depreſſing the 
Moon from L to r, r is the apparent place of the 
Moon, and 8 the apparent diſtance of the Moon 
from the ſtar; let fall the perpendicular LF upon 
r S, produced if neceſſary, and t will be the dif- 
ference of LS and 7-S, or the effect of parallax, 
Draw the arch Z P perpendicular to to 7S, and let 
M be the middle of 18. The Moon's parallax in 
altitude, being to her horizontal. parallax, as the 
ſine of her apparent zenith diſtance, to the radius, 
L= Moon's horizontal parallax x fine of Zr; 


and it the effect of parallax upon the apparent di- 


ſtance of the Moon from the ſtar will be = L x. 
coſ. ZS = horizontal parallax x fin. Zr x coſ. 
rs (or, becauſe tan. P: col. ZIP :: tan Zr : 
rad :: fin Zr : cos Zr; and therefore fin. Zr x cos 
ZrS S col. Zr Xx tan P) = horizontal parallax 
x coſ. Zr x tan. P agreeably to the rule. For 
it: is evident by ſpherics that the arch A, found by 
the rule, is the ſame with MP the diſtance of the 
perpendicular from the middle of the arch 18: and 
it is evident, by the inſpection of the figures, that 
the arch B or P is equal to the ſum of 7 M and 
MP, if the zenith diſtance of the Moon be greater 
than that of the ſtar, as in Fig. 2d and 4th; but is 
the difference of M and MP, if the zenith diſ- 
tance of the Moon be leſs than that of the ſtar, as. 
in Fig. 3d and 5th, Laſtly, it may appear from the 


conſideration 


| 
| 
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endenden of che figures, that, as the effect of par- 


allax depreſſes the Moon directly towards the hori- 
2zon, ſo it will always encreaſe her apparent diſtance 
from a ſtar, except in the caſe repreſented by Fig. 


5th ; that is to ſay, unleſs the zenith diſtance of the 
Moon be leſs than that of the ſtar, and, at the ſame 
time, the arch MP be greater than +» M or half 


the diſtance of the Moon from the ſtar. Q. E. D. 


| Remarks on the uſe of the two foregoing rules. 


It has been remarked, after the rule for refraction 


above, that if the altitudes of the Moon or ſtar are 
under 10 degrees, the zenith diſtances muſt be firit 
leſſened by 3 times the refractions correſponding to 
their reſpective altitudes before the effect of refrac- 
tion be computed. 


But in order to compute the effect of parallax from 
the ſecond rule, the obſerved diſtance of the Moon 


from the ſtar muſt be firſt corrected by adding the 
effect of refraction to it found by 


rule the firſt, 
as muſt the obſerved altitudes of the Moon and ſtar 
be alſo corrected by taking from them their reſpec- 


tive refraction in altitude, and the corrected arches 


thus found muſt be made uſe of in computing the 


_ parallax. Only, if the altitudes of the Moon and 
ſtar are both 10 degrees or more, part of the calcu- 


lation of rule the ſecond may be ſaved, and arch the 
ſecond, found by rule the firſt, taken for arch A in 
the ſecond rule without any ſenfible error. In this 
caſe, it will be moſt convenient to obſerve the fol- 
lowing order of computation inſtead of that before 

4. preſcribed 
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preſcribed to be uſed when the altitudes are under 10 
degrees. 

iſt. Making uſe of the apparent altitudes of the 
Moon and ſtar uncorrected, compute arches the firſt 
and ſecond by the directions contained in the rule of 
refraction. 

2dly. Taking arch the ſecond for arch A in the 
rule of parallax, compute the effect of parallax ac- 
cording to rule the ſecond. 
Zualy. With arches the firſt and ſecond compute the 

effect of refraction by rule the firſt. 


Athly, and laſtly. Applying the two corrections of , 


parallax and refraction duly, according to the rules, to 
the obſerved diſtance of the Moon from the ſtar, you 
will have the true and correct diſtance of the Moon 


from the ſtar, cleared both of refraction and paral- 
lax. 


A R 2 L E 


For computing a ſecond, but ſmaller correction than 
the firſt, neceſſary to be applied to the obſervations 
of the diſtance of the Moon from a ſtar on ac- 
count of parallax. 

Call the principal effect of parallax, found bs the 
preceding rule, the parallax in diſtance ; and find 
the parallax anſwering to the Moon's altitude. Then 
to the conſtant logarithm 0.941 add the logarithm 
of the ſum of the parallax in altitude and the paral- 
lax in diſtance, the logarithm of the difference of 
the ſame parallaxes, and the cotangent of the ob- 
{ſerved diftanee of the Moon from the ſtar (correct- 
ed for refraction, and the. principal effe& of paral- 
lax), the ſum, abating 13 from the index, is the 

logarithm 


- 
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logarithm of the number of ſeconds required, being 
the ſecond correction of parallax ; and is always to 
be added to the diſtance of the Moon from the 
ſtar, firſt corrected for refraction, and the principal 
effect of parallax found above, in order to obtain the 
true diſtance ; unleſs the diſtance exceeds go degrees, 
in which caſe it is to be ſubſtracted. | 


DEMONSTRATION. 


Let L Fig. 6. repreſent the Moon's true place in 
the ſphere, and er her apparent place as depreſſed by 
parallax, S the place of the ſtar, and L a perpen- 
dicular let fall from the true place of the Moon L 
upon the great circle 7 S joining the ſtar S and the 

apparent place of the Moon ; (all as in the four 
figures belonging to the preceding rule). Let La 
be the arch of a parallel circle deſcribed from the 
ſtar S as a pole through the true place of the Moon L. 
S a terminated by the parallel circle L a, and not Sz 
terminated by the perpendicular L, as was ſuppoſed 
in the former demonſtration, is equal to S8 L or the 
true diſtance of the Moon from the ſtar, which was 
therefore computed too ſmall from the former rule 
by the little ſpace af, Let LT and 4 T be the 
equal tangents of the equal arches LS and 48 in 
L and a, meeting in the radius CS, drawn from 
the centre of the ſphere C and produced, in T. The 
ſpace Lat, on account of its ſmallneſs, may be look- 
ed upon as lying all in one plane namely LaT, and 
La as the ſmall arch of a circle deſcribed from the 
point T as a centre with the line LT as a radius, 


thro 


1 
through L and a, Lr as the fine, and at as the 
verſe-fine of the arch La; and conſequently @ # 
equal to the ſquare of L? divided by 2 LT. But, 
the triangle Ly t being right-angled in ?, the ſquare 


of Lt is equal to the difference of the ſquares of 


Lr andert, and conſequently to the product of their 


ſum and difference; that is to ſay, af = unto ub 


"Y *%» of 


or (becauſe the tangent T L is equal to the ſquare 


of the radius CS divided by the cotangent of LS) 


TT 
e ee ſquare of CS* 


Now ſup- 


which will be moſt convenient in practice, then the 
radius of the ſphere -CS muſt be taken equal to 
34372, for ſo many minutes are contained in an arch 
of a circle equal to its radius: and af will be = 
Lr +rt + Lreri x cotan. of LS 
2 * 34374 X 347 


But, the contan- 


being directly as the radii, therefore the cotangent 
of LS to the radius CS or 34372, is to the cotan- 


gent of the ſame arch to 10000000000, which is 
the radius to which the logarithmic tables are adapt- 
ed, its logarithm being 10; as 34374 to 10000000000. 


Therefore the cotangent of LS = tabular cotangent 
of LS X Ut _... 1 1 | 
* which, being ſubſtituted in the value 
of at above, gives at, expreſſed in minutes = 
Lr +rt+Lr-—rt x tabular cotangent LS a 


4 | 68755000C00000 ER ; 3 Ox, * tl 
plying by 60, the value of af will come out in ſe- 
Nn conds 
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poſe the ſpaces L, vt to be expreſſed in minutes, 


gents of ſimilar arches of circles of different radii 
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_ trary denominations, the ſum of the two 


— : - * go Po. 
„ TTT 


2741 
ds HS Tr: X Lrert x tabular Cotangent of LS 


1146000000000 
The logarithm of the denominator 1 10586888855 


is 12,059, inſtead of ſubſtracting which, when the 
operation is performed by logarithms, add 0,941 
(its compliment to 13) to the value of the numera- 
tor found in logarithms, and ſubſtract 13 from the 
index: the remainder will be the value of af in 


ſeconds. Q. E. D. 


4 conciſe rule to find the diſtance of the Moon * 4 
zodiacal flar, very nearly ; the difference of the longi- 


| Tues of the Moon and ſtar, and the latitudes of both: 
being given. 


To the coſine of the difference of the Joogitudes- 
add the cofine of the difference of the latitudes, if 
both of the fame denomination, or ſum; if of con- 
rithms, 
abating 10 from the index, is the cofine of the ap- 
proximate diſtance. This gives the true diſtance of 
the Moon from the Sun, being then nothing more 


than the common rule for finding the hypothenuſe 


of a right-angled ſpherical. triangle from the two 
ſides given. But in the caſe of a zodiacal ſtar apply 


the following correction to the n diſtance 
thus found. 


To the conſtant logarithm 5.3144 add the fine of 
the Moon's latitude, the ſine of the ſtar's latitude, the 


verſe- ſine of the difference of longitude, and the 
coſecant of the approximate diſtance ; the ſum of 


theſe 5 logarithms, abating 40 from the index, is 


i the logarithm of a number of ſeconds, which fab. 


ſtracted 


cc 
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ſtracted from the approximate diſtance, formd before, 


if the latitudes of the moon and ſtar are of the ſame 
denomination, or added thereto, if they are of dif- 


Moon from the ftar. 


is ſo very exact, that even, if the latitude of the Moon 


only 10“; and if the latitude of the Moon be 5 
and that of the ſtar 10 the error is only 
if the latitudes be leſs, will be leſs in proportion as 
the ſquares of the ſines of the latitudes decreaſe. 


DEMONSTRATION. 


Let P Fig. 7.] repreſent one of the poles of the eclip- 
and Q. R the places of the Moon and ſtar. From 


R let the arch of a great circle RD be drawn per- 


pendicular to PQ. By ſpherics, the tangent of 
PD = tangent of PR x coſine of the angle R PD: 
And, by trigonometry, coſine of QD or (QP —PD) 
S coſ. QP „ coſ. PD + fin. QP X fin. PD = 


coſ. Q x coſ. PD Ar ſin. Q x coſ. PD x tan. PD 


— coſ. PD x cot. QP + fin. QP x tan. PD = col. 


*. coſ. QD: col. PD::col Q 4 ſin. QP x tan. PR 
X coſ. P: 1. But, by ſpherics, coſ. QD: coſ. P D:: 
coſ. RQ: coſ. PR . col. RQ: col. PR:: col. 
QP +fin. QP x tan. PR x coſ. P: 1. Whence col. 
R Q = cof. PR x coſ. QP + fin. QP X fin. PR 
Xx coſ. P: Now, by trigonometry, coſ. (QP —P ws 
1 = cok. 


ferent denominations, gives the true diſtance of the 


N. B. This rule, though only an approximation, 
was 5, and that of the ſtar 15*, the error would be 


WOW I 


PD x col. CP ＋ in. un. PR co. PH 
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= col, QP X coſ. PR + fin. QP x fin. PR; 
whence fin, QP x ſin. PR Sr coſ. (QP — PR) — 
col. QP x col. P R; which being ſubſtituted above, 
gives coſ. RQ coſ. (QP - PR) x col. P — co. 
PR coſ. QP x coſ. P + col. PR X coſ. QP 
col, (QE PR) x coſ. P + verſe-ſine P x coſ. 
PR X coſ. QP. Now put coſ. (QP — PR) x 
coſ. P coſ. G, or the approximate diſtance, then 
col. RQ — coſ. G, or (becauſe the difference of 


R Qand G is but ſmall) G RQ ſin. () 
== verſe-fine P Xx coſ. PR x coſ. P Q nearly. 
WhenceRQ=G— verſe-ſine P x cof. PR x co P 


un. GT RQ 


lk v. . PM col. PR x cof, QP 
nearly = G — —— in. G 


QE.D. 
Note, the error of this formula ariſes from 
taking G . = Eby which means it will always 


nearly. 


give R O too great, nearly by the following quan- 
tity, 2 Sg col. PR xXx 89 coſ. QP x cot. Gx 8 
tan. G. This comes to a maximum when G is 
60), and is then = / X 8 9 coſ. RPX S coſ. 
PQ. If the latitudes of the Moon and ſtar are both 
5 it is = 1“. If the Moon's latitude be 5, and that 
of the ſtar 10%, it is — 4” ; and if the latitude 
of the ſtar be 15" it is = 10”, 
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XLIX. Extract Fa Letter from Mr. John 


Winthrop, Profeſſor of Mathematicks in 


Cambridge, New England, 0 James 
Short, A. M. F. R. S. 


SIR, Dated June 6, 1764. 


—— candid and judicious remarks on my 
obſervation of Venus on the Sun, which I received 


from my much- eſteemed friend Dr. Franklin. I 


wrote to the Dr. pretty largely on the ſubject, which 


I defired him to communicate to you: but when I 
had the pleaſure of a vifit from him laſt ſummer, he 
could not recolle& whether he had done it or not. 

I therefore beg leave now to trouble you with the ſub- 
| ſtance of it. Your remarks turned on two points, 
the longitude of the place of obſervation, and the 


equation of time when found by equal altitudes. As 


to the firſt, I was fo diffident of the obſervation on 


the Moon, that I choſe to keep to the longitude of 


St. John's, as ſet down by Sir Jonas Moore, who makes 
it 52* 50 Weſt of Greenwich. Though I did not 
think it needful to mention this doubt in the pamph- 
let, which was publiſhed ſoon after I got home, to 
gratify the curioſity of my countrymen, yet I ex- 
preſſed it fully in a written account of the obſervation, . 
drawn up in a different form, and ſent to the late 
Dr. Bradley, but which J believe never reached his 


hands, 


As 


Read Nov. 15, T AM greatly obliged to you for your 


w « A 8 - + » ww © —_—_ oo ** — 2 — - S 
= »+ 3 — * LY - * = = T4 = . 
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As to the equation of the time of noon, depend- 
ing on the change of the Sun's declination, I did not 
make it in that pamphlet. I had all along intended 
to calculate it when I ſhould ſettle the reſult of the 


obſervation, though I knew it muſt be very ſmall, as 


the Sun did nat alter his declination, then, above 


I' in 4 hours. But when came to obferve the con- 


tacts, and found that I could not be fure of them 


within 3“ or 4“, whereas Dr. Halley's papers led me 
to expect that I might obſerve them to a ſingle ſe- 


cond, I thought it hardly worth while to calculate 


this equation, as the preciſe moment: of the contacts 
could not be fixed by it.— But I have fince done it, 


and find it to be 4” to be ſubſtracted from the middle 


time. An account of the obſervation, thus cotrected, 


1 fent laſt ſummer to Profeflor Bliſs at Greenwich, 
concluding, from his ſtation, that the obſervations 
from different parts of the world would be collected 
and compared by him. But having ſince underſtood. 
that that affair is in your hands, though I have not 


yet had the pleaſure of ſeeing your paper upon. it, 


and having had no return from Mr. Bliſs, I aſk leave 
to tranſmit a copy of it to you; and if you will be 
pleaſed to give it a place in your TranſaQions with a 
remark at the end (if you think it proper) ſhowing 
what the Sun's parallax comes out from the obſerva- 


tion as it now ſtands (which I ſuppoſe will not differ 
much from the other determinations) I hall take it 


as a favour. This will do honour to the govern- 


ment who employed me. Perhaps, too, poſterity may 
be glad to ſee, and may make uſe of, the only ob- 
ſervation of this rare phznomenon that was made in 
America, = wy "OW 
John Winthrop. 
L. Obfer- 
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* Obſervation of ;he Tranſit of Venus, 


J une 6, 1761 , at St. John's, Newfound- 


Mathematicks and Philoſopby at Cam- 
bridge, New England, b 


Read Nov. 15, 
1704. 


land: By John Winthrop, Profeſſor of 


oy 


HE tranſit of Venus over the 
Sun, being a very curious and im- - 


portant phenomenon, engaged the attention of A- 


merica as well as Europe. His excellency Francis 


Bernard, Eſq; governor of the Maſſachuſetts-Bay, a 


gentleman who ſeizes every opportunity of advanc- - 
ing the ſciences, was defirous to have an obſervation : 
of it in this quarter of the world; and as Newfound- - 
land was the only Britiſh plantation where one could : 
be had, propoſed to the General Aſſembly at Boſton 
to make proviſion for that purpoſe, which they rea- 
_ dily agreed to do. In conſequence whereof, .I im- 


* 


barked on board a veſſel in the ſervice of the govern- 


ment, taking with me for aſſiſtants two young gen- 
tlemen my pupils; and ſuch aſtronomical inſtruments 
out of the college apparatus as were neceſſary; Theſe 
were, an excellent clock, Hadley's octant with no- 
nius diviſions; a refracting teleſcope with wires at 
half right angles, for taking differences of right aſ- 


cenfion and declination ; and a nice refleQing tele - 
icope, adjuſted by crofs levels, and having verti- 


cal and horizontal wires, for taking correfpon- - 


dent altitudes; or differences of altitudes. and azi- 


muths, 


We 


F Þ A 

We arrived at St. John's Newfoundland the 22d 
of May, where we met with a very kind reception, 
and all the aſſiſtance we could deſire. As this town 
is bounded with high mauntains toward the ſun-rifing, 
ſo that no houſe in it would anſwer our end, we 
encamped on an eminence at ſome diſtance, from 
whence we could ſee the Sun preſently after his riſing. 
Hither we conveyed our inſtruments, and ſecured 
the clock to a pillar ſet in the ground under a tent. 
Near this tent, and within call of the clock, we 
fixed two other pillars firmly in the ground; one, 
to mount the refracting teleſcope on; the other, 
which was above 8 feet high, for a ſtyle or gnomon, 
having at top a plate of lead with a little hole for 
tranſmitting the Sun's rays ; and we laid an horizon- 
tal platform to receive thoſe rays. The platform we 
kept covered, to defend it from the Sun and wea- 
ther: and examined its poſition every time we made 
uſe of it, by a very long level. On this we careful- 
ly drew a meridian line, by correſpondent altitudes 
of the Sun, taken both by the reflector and by the 
Sun's image on the platform. Theſe operations we 
repeated every fair day, and ſeveral times in a day. 
It would be tedious, as well as needleſs, to give a 
detail of them: 'tis ſufficient that we adjuſted the 
clock with as much exactneſs as we could have done 

at home. . ; 

- Thus prepared, we waited for the critical hour, 
which proved favourable to our wiſhes. The morn- 
ing was ſerene and calm. The Sun roſe behind a 
cloud that lay along the horizon, but ſoon got above 
it; and at 4* 18' we had the pleaſure of ſeeing Ve- 
aus on the Sun; though dimly indeed at firſt. , 
I e 
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the planet preſently became diſtin, and her limb 
well defined. Upon this, I applyed myſelf to ob- 
ſerve the paſſage of the Sun's and Venus's preceding 
limbs, by the vertical, and of their lower limbs by 
the horizontal, wires in the reflector, and made the 
following obſervations ; one of my aſſiſtants counting 
the clock, and the other writing down the obſerva- 
tions as I made them; which, having made the pro- 
per correction of the time for the change of the Sun's 
declination, ſtand as follows. 


True time. 
h 24 


At 4 21 20 Sun at the vertical — | 
2413᷑1 Venus at the ſame —— | 
23 6 Venus at the horizontal = | 
24 23 Sun at the fame. ——— | 
27 29 Venus at the horizontal - | 
28 47 Sun at the ſame 
35 15 Sun at the vertical — 
21 Venus at the fame —— | 9g ä 
37 49 Venus at the horizontal - 1 T7 1 3d 
39 9 Sun at the ſame — —— ' EDD 


As Venus began now to draw near the Sun's limb, 
I prepared to obſerve her egreſs. The interior con- 
tact did not appear ſo perfectly inſtantaneous, as Dr. 
_ Halley's papers led me to expect. I was not certain 
of it till 4* 4 21”, though I doubted of it at 17”. 
The exterior contact I judged to be at 5* 5 49”, 
doubtful alſo 3 or 4” ; and ſo the paſſage of Venus's 
diameter, 187 28”. 
The above obſervations gave me ſeveral altitudes and 
azimuths of Venus, from whence JI deduced her 
Vol. LIV. O o right 


[ 282 ] 
right aſcenſions and declinations; and from them, 
her longitudes and latitudes. The reſult of the whole, 
or the planet's difference in longitude from the Sun's 
centre and her latitude, is ſet down above, againſt 
each obſervation of Venus. 

From hence I concluded that at the central emer- 
ſion, which I put at 4* 56" 38”, the difference of 
longitude was 11 «4 and the latitude 11' 6”. 
Allo, that the conjunction in longitude happened at 

2h 47 36”, the planet's latitude then being 90 28. 
_ In theſe calculations, I ſuppoſed the ſemidiameter 
of the Sun to be 15 50%, and of Venus 29“. 

By ſeveral obſervations, I found the latitude of the 
place 47* 32' N; which falls within the latitudes 
laid down in ſeveral books and maps, which make it 
from 47* 25” to 48? o'. I could make no uſe of Ju- 

piter's ſatellites in finding the longitude, as they were 
not riſen high enough to be obſerved above an hour 
before day-light came on. There were but two of 
their eclipſes that could have been viſible there while I 
was on the iſland ; and though I watched for both 
of them, I was diſappointed of both by unfavourable 

weather. Neither was I fortunate enough to get fo 
much as one occultation of a fixed ſtar by the Moon, 
though I ſpared no pains for it. The only obſervation 
I could get for this purpoſe was of the right aſcenſion 
of the Moon, which I endeavoured to find, by com- 
paring with that of a fixed ſtar. But whether any 
miſtake was committed in counting the clock, or in 
writing down the obſervations, or whether the poſiti- 
on of the teleſcope was diſturbed by any accident in 
the interval between the Moon's and ſtar's paſſing, I 
am not able now to ſay. However, as I am ſenſible 


that 
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that obſervation 1s not to be depended on, I think it 
needleſs to inſert it here. The longitude of St. John's 
is variouſly ſet down by different authors, though 
none I have met with mention the obſervations by 
which it was determined. According to Sir Jonas 
Moore, it is 52 50 Weſt from Greenwich; and as 
his authority may be as good as any, I keep to this 
longitude till it can be aſcertained by farther obſerva- 
tions. I have taken meaſures to procure ſuch ; and 
if they ſucceed, ſhall be ready to communicate the 
VVV Yor : 
I viewed the Sun with great attention in the reflec- 
tor both on the 5th and 6th of June, in hopes to 
find a fatellite of Venus; but in vain. There were 
ſeveral ſpots then on the Sun ; but none that I faw 
could be a ſatellite. | CCC 
The variation of the needle there I found 19* W. 


J. Winthrop. 


"WE © 1 5 


Mr. Short has computed the parallaxes at the egreſs 
for this obſervation at St. John's, and by comparing this 
obſervation with that at the Cape of Good Hope (on the 
above longitude and latitude of St. John's as ſet down 
by Mr. Winthrop) he finds the parallax of the Sun, 

reſulting therefrom, == 8%2 5. 5 
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LI. A Arcount of the E fects of 7 
on three Ships in the Faſt-Indies : By 
Mr. Robert Veicht. Communicated by 
William Lewis, M. D. and F. R. 5. 


Read Nov. 22, 


3 UGUST the 1ſt 1750. Lat. 


56“ N. Malacca bearing about 


N. E. All this he there was a freſh breeze, S. to 


S. S. E. the rate” fs being hot and ſultry. The 


evening was fair and clear; and when day-light was 


gone, there was not a cloud in the ſky ; and the wa- 
ter was fo clear of vapour or mift, that the ſtars 


could be ſeen to rife out of the horizon. 


This ſerenity continued till about 2 A. M. when a 


black cloud appeared above the horizon in the W. 
and W. N. W. and continued to riſe very faſt; and 
the flaſhes of lightening, which proceeded from it, 
ſucceeded each other very faſt. In + of an hour, it 


covered almoſt half the hemiſphere, and as it a 
proached, the wind from the S. E. began to fail, 


and died quite away at laſt. 


By the time the clouds had covered half the he- 
miſphere, the wind proceeded from it in great 
violence, and the flaſhes of lightening were very 
frequent, and we judged of their nearneſs to the 
ſhip by the interval betwixt the flaſh and report, 
according as this interval was longer or ſhorter. The 


whole heavens were now covered with this cloud, 


and the flaſhes of lightening happened at times on 
different ſides of the ſhip, which had all the fails 


I furled 
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furled before it came upon her. It muſt be remark- 
ed, that the wind, which reached the ſhip before 
the thunder, brought with it a violent and heavy 
rain, which ſufficiently ſoaked the ſhip and every 
thing about her. The ſhip was all this time, which 
was in about half an hour after its firſt appearance 
above the weſtern horizon, in the midſt of repeated 
flaſhes of lightening, which were juſt upon the ſhip 

by her trembling and ſhaking on every exploſion, 
and the flaſh and clap coming in the ſame inſtant, 
and the officers and people were apprehenfive of 
damage to the maſt. 2 ED 
2 i A. M. At this time a clap burſt, as was judged 
by the report, about mid-way betwixt the head of the 
maſt and the body of the ſhip, or it might be higher, 
and in defcending might cauſe that appearance, and 
juſt over it. This made the ſhip tremble and ſhake 
as if ſhe was going to burſt into pieces, and great 
pieces and ſplinters of the maſt were fallen upon 
different places of the ſhip; but it was ſo very dark, 
we could not ſee from which of the maſts they were 
forced. . 1 
Immediately after this firſt came a ſecond, which 
burſt juſt above, and on the quarter deck of the ſhip, 
which by the report was as great, and being cloſe 
upon the deck was more terrifying than the former. 
Here I muſt take notice, that the wind brought 
very heavy rain before the thunder came near the 
ſhip; and in proportion as the thunder approached 
the ſhip, the wind, which came in violent guſts at 
firſt, decreaſed gradually, and the rain was leſs 
heavy ; and when the thunder ſurrounded the ſhip, 
and broke upon her, it was almoſt calm. And we 
could 
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could not only judge of the nearneſs of the thunder 
by the tremor and ſhaking of the ſhip, and the re- 
port inſtantaneouſly following the flaſh ; but we could 
alſo hear ſeveral of the flaſhes fall into the water cloſe 
upon the ſhip. | 
We reckoned, that the firſt clap, which burſt at 
the main-maſt, was what damaged the maſt; the 
ſecond having burſt betwixt the main-maſt and 
mizen-maſt., 5 
At this time we came to an anchor, and conti- 

nued till day- light, that we might examine into the 
damage we had received; for, as pieces of the maſt 
were carried to all places of the ſhip, we imagined, 
th at all the maſts had been hurt. ne 
At day-light we found, that the fore-maſt and 
mizen-maſt had eſcaped, and the main-maſt had 
ſuffered as follows: 1 1 
All the main: top- gallant- maſt (which is the upper- 
moſt piece of the maſt) from the rigging at the top of 
it, to the cap at the head of the main-top-maſt, was 
entirely carried away, part falling over- board, and part 
into the ſhip in different places. The main-top- 
maſt had great pieces carried from it, from the hunes 
down to the cap, at the head of the main-maſt, fo 
that it could but juſt ſtand, being hardly ſtrong enough 
to bear its own weight, and that of its rigging. 
The main-maſt being compoſed of three pieces, to- 
wards the top of it, thoſe of the ſides, being of oak, 
called the cheeks, were not hurt; but the middle- 
molt part, being of fir, was ſhivered in ſeveral places, 
and pieces were carried out out of it 6 or 7 inches 
in diameter, and from 10 to 12 feet long, and this 
in a circular de ſcending manner from the parrel of 


the 
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the main-yard down to the upper deck of the ſhip, 
the pieces being taken out crooked, or circular, or 
ſtrait, according as the grain of the wood ran. 
It muſt be remarked, that theſe claps were not one 
ſingle exploſion, but ſucceſſive exploſions, about the 
dimenſions, as near as we could gueſs, of ſmall 
ſhells, and continued ſome time cracking after each 
other ; and as the lightening is obſerved to run not in 
ſtrait line, but zig zag, ſo theſe different exploſions 
might bedifferently placed in the air ; that when they 
came to take fire and burſt, they might take the. 
pieces out of the different ſides of the maſt as above 
related. 8 
In great ſhips the maſts are compoſed of three 
parts, erected upon one another, the lowermoſt part 
is called by its proper name, the middlemoſt part is 

called the top-maſt, and the uppermoſt part the 
top- gallant-maſt. The maſt, which was here da- 
maged, was the main-maſt, or principal maſt of the 
ſhip, and which ſtands near the middle; and ſome- 
times the name of main-maſt is applied to all the 
three pieces as they ſtand erected, and ſometimes to 
the lower piece, or part of the maſt only: and 
when they are diſtinguiſhed ſeverally, they are called 
the main-maſt, main-top-maſt, and main-top-gallant- 
maſt. 

Each of theſe parts of the maſt are divided as to 
length, and have their proper names accordingly ; 
and generally into three parts in common converſa- 
tion, vi. the head part, which reaches from the upper 
extremity to the place, where the rigging is fixt ; the 
middle part, which reaches from a little below the 
rigging, to that place, where the lowermoſt part be- 

1 gins, 
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gins, and this is often called the hoift, or hoiſting 
part; and the lowermoſt part, called the heel, 
reaches to the lower extremity. There is the ſame 
diviſion of all the three parts; of which the maſt is 
compoſed ; but of the lowermoſt part of the maſt, 
the heel part of it is hid below the upper deck in the 
body of the ſhip. = 
At the top of the main-maſt, on the extremity, 
is fixed a piece of wood, which has a hole in it; 
and at the lower part of the head of the main-maſt 
are alſo fixed ſome pieces of wood croſs each other, 
on which lies a ſcaffolding called the top: through 
theſe the top-maſt is thruſt upwards; and when 
erected at its greateſt height, the lower part of the 
top-maſt, called the heel, and the upper part of the 
main-maſt lie cloſe to and againſt each other, and 
betwixt the top, or ſcaffold, and the cap: and fo the 
top-maſt and top-gallant-maſt together : but the head 
part of the top-gallant-maſt, as there is no other 
above it, is tapered away to a point, whereon is fixed 
an iron ſpindle and vane. To ae ru I 
As a ſhip does not at all times carry her fail of the 
ſame height, but higher or lower in proportion to 
the ſtrength of the wind or other circumſtances, it 
is upon the middlemoſt of the three parts above- 
mentioned, into which the maſts are divided as ta 
length, that the fails are made to flip up and down, 
and are attached to the maſt by ſeveral pieces of 
wood fixed by a rope round it to the yard, that ex- 
tends the fail, and this flips up and down along 
| with the yard, and is called the parrel. 
And as it is neceſſary to cover theſe maſts with 
ſome matter, that may preſerve them from the 
weather 
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weather and ſun, they are therefore covered with 
different kinds of matter, according to the uſes of the 
different parts of the maſt. 

The head and heel parts of the maſts are always 
covered with tar mixed into a conſiſtence with lamp 
black, and this being frequently repeated, it forms 
at laſt a covering of the thickneſs of a crown, and 
ſometimes a quarter of an inch; through which 
as the Sun cannot pierce, it 1s commonly without 
| flaw or rent; but the middlemoſt part, upon which 
the fail ſlips up and down, is always rubbed with 
tallow, or greaſe, or hogs lard, to make it more 
ſlippery ; and this being frequently ſcraped off, and 
anointed afreſh, and in hot weather, or the ſummer 
time, it becomes extremely thin, being melted off, 
and frequently and in many places rubbed off by the 
| ſlipping up and down of the fail and parrel, which 
expoſes it ſo much, that the Sun ſometimes rends it 
from end to end almoſt, and fo deep as to reach the 
centre of the maſt, and an inch wide. But as the 
yard, which extends the lowermoſt fail upon any of 


the maſts, is commonly carried at the ſame height, 


the middlemoſt part of this maſt is uſually covered 
with rofin mixed with tallow or oil, and ſometimes 
turpentine mixed with the fame; and this being ſoft, 
cracks and melts with the Sun, and ſo leaves ſome 
places of the maſt bare, and this will rend and ſplit alſo 
like the top-maſt and top-gallant-maſt, that are co- 
vered with tallow or greaſe, but not quite fo large 
rents. 

Me are now to obſerve, that no part of the top- 
gallant maſt or top-maſt, that was covered with the 
lamp black were touched with the thunder, the 
Vor. LIV. P p 5 greaſy 
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greaſy part only being carried away. The head of 


4 


the top-gallant-maſt, from the rigging upwards to the 
ſpindle, was entire, as was alſo its heel, for the 

htening did not touch the heel, but miſled the 
* both of top-gallant-maſt and top-maſt, that 
lay betwixt the cap and upper end of the greaſy part 
of the maſt. Of the top-maſt great pieces were 
| carried out, of many feet in length, and 9g or 10 
inches in thickneſs, and this on different fides of the 
:; maſt, for the whole length of the greaſy part. From 
the top of the main-maſt to the upper end of that, 
which is covered with turpentine, there was no da- 
mage; but, from thence downwards, the cheeks 
were ſtarted off from the middle part, and pieces 


taken out winding aſlant down the maſt, and out of 
the fir part many feet in length, and 6 and 7 inches 
deep, and near the upper deck a piece as large as the 


body of a man, and 11 or 12 feet in length, 
I imagine, that the vapour having inſinuated itſelf 
into the rents and cracks of the maſt, takes fire, and 


expanding itſelf every way, is the occalion of pieces 


of the maſt being carried to the moſt diſtant parts of 


the ſhip; and, as a proof of this, the oak cheeks 
above-mentioned, though extremely well fixed to 
the middle part of the maſt, which was of fir, by 
ſpikes and bolts, which were clinched, they having 
ſhrunk, and thereby having left the jointure a little 
open, had made way for the vapour to infinuate it- 
ſelf, which might be the occaſion, that the cheeks were 
ſtarted off at the lower part, and the rope, wherewith 
they were woolded together to the middle part in 


four different places, with 12 turns of 2 2 inch 


rope 1n circumference, were burſt all to pieces. 
—_— It 
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It muſt likewiſe be remarked, that the yards, 
which lay in a horizontal poſition, were not touched 
or hurt. Indeed they are always covered with lamp 
black and tar, as the heels and heads of the maſt 
are, and this frequently repeated; yet they had many 
and large rents in them; but whether the matter, 
which covered them, or their horizontal poſition, was 
the reaſon of their eſcaping the thunder, is left to 
the learned to determine. For in this ſituation you 
have nothing to do but to fit with your arms acroſs, 
and compoſe yourſelf in expectation of your fate. 

I muſt alſo take notice, that no part of the rigging 
was hurt ; for although the middle part of the top- 
gallant-maſt, which was 18 feet long, and 9g inches 
diameter, was entirely burſt to pieces, and carried 
away ; yet the rigging, which ſurrounded the upper 
part, was neither burnt, ſcorched, nor broke. Nei- 

ther did it touch the caps on the maſt heads, nor the 
top, or round ſcaffolding on the maſt, and in this ſhip 
it was 18 feet broad; and theſe as well as the yards 
were covered with tar and lamp black, and made of 
three inch deal. | EW 5 
Il muſt likewiſe take notice, that upon the upper 
deck of the ſhip are two convenient boxes built, di- 
vided into tvo and into three parts, wherein are placed a 
lamp, which burns in the night, and a com paſs, where- 
by the ſhip is ſteered. One of theſe was placed very 
near to the main-maſt in the middle of the ſhip, and 
the other cloſe to the mizzen-maſt, and both the 
lamps were burning at the time of the firſt explo- 
fion ; and immediately, upon orders given, all the 
lights in the ſhip were extinguiſhed before the burſt- 
ing of the ſecond clap ; the officers imagining the in- 
© T2 flammable 
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flammable vapour might be attracted by the flame of 
the lamp and fired thereby. | SF 
At the time of the firſt, I believe, there might 
be more than fixty men upon deck, and ſome of them 
very near the maſt at the very time of the clap. 


Some of theſe were ſtunned and beat down; and 


in their arms, where they thought themſelves hurt, 
they had a numbneſs, which continued ſome time, 


but not any of them otherwiſe hurt. Luckily be- 


fore the ſecond, the men, who were upon the quarter 
deck, in number about twenty, had time to retire under 


the auning, which is a projection of the deck of the 


cabin to ſhelter from the ſun or rain; ſo all eſcaped 
unhurt, though ſufficiently frighted. And indeed 
the ſecond flaſh was moſt terrible, as it was an ex- 
ploſion of a great number of balls, which went off 


after each other, cracking like ſhells, which conti- 


nued for the ſpace of half a minute; and from 
which there was no retiring, as the door of the cabin 


was ſhut; and J believe they might have ſet the ſhip 


on fire, but for the great rain, which had fallen imme- 


diately before this. After this time we were in no 


more danger this night, the thunder being all paſt 
the ſhip, leſs frequent, and not fo loud, and removing 
by degrees to a greater diſtance: and by day-light, 
which is here a little after five, the ſky was quite 
cleared; a fine day; and the wind returned to the 
J 8 Þ_— 

In theſe caſes of thunder there is not any precau- 


tion taken farther, than ſtopping the upper part of 


the pumps, becauſe they pierce all the decks even 
to the outſide plank in the bottom of the ſhip. If 
at ſea, the fails are for the moſt part taken in; and 
2 in 
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n pott the men are ordered under cover, and the 
a — are laid over and covered. The ſcuttle to 
the powder-room is well covered with wet ſwabs, 
and the paſſage ſecured. 

Before I end this account, I ſhall give you the re- 
lation of an accident from thawder at Batavia. 


Anno 1746. A Dutch ſhip, lying in the road of 


Batavia, having taken leave of the governor, was 


ready to depart for Bengal. The afternoon was 
calm, and towards evening they had looſed their 
fails, and lay ready to take up their anchor upon the. 
coming off of. the wind from the land, which is. 
common every night. A. black cloud was gathering. 
over the hills, and the wind brought it towards the 
ſhip: by the time the cloud and the wind reached 
the ſhip, a clap of thunder burſt from it juſt over 
the ſhip, and ſet fire to the main-top-ſail, which be- 
ing very dry, burnt with great fury ; and this ſet fire 
to the rigging and. maſt. They immediately attempt- 
ed to cut away the maſt, but were hindered by the 
falling of the rigging, which was burnt, from the 
head of the maſt. By degrees the fire communicated. 
to the other maſts, Kr obliged the people to deſert 
the ſhip; and afterwards it took hold of the body of 
the ſhip, and burning down. to the powder, the 
upper part of the hull blew up, and the bottom. 
* ſunk in the place, where ſhe. was at anchor. 


Anno 1741. Bencoolen road on the 8. W. fide. 
of the Iſland of Sumatra, Lat. 4 o' South. There. 
lay here two ſhips, one an European, the other a. 
country trading ſhip, moo. belonging to the Eaſt. 
India. 
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India Company. Here, as well as in the ſtreight of 
Malacca, you have periodical winds, which blow for 
fix months of the year from the ſame quarter of the 
horizon, and the other fix months from the oppoſite 
quarter; and it is obſervable, that theſe thunder- 
ſhowers and ſqualls of wind uſually come contrary 
to theſe ſtated winds, which are calmed during the 
thunder, but return to their conſtant quarter as ſoon 
as the thunder and rain are paſt. If I recollect 
aright, in the above year 1741, in June, the 


weather was very hot and ſultry, and the conſtant 


wind but very faint. The wind came after this from 
the land, and almoſt oppoſite to the ufual point a very 
faint air ; and the thunder was frequent and cloſe to 
the ſhips, which lay near each other, but the fog 
and rain prevented their ſeeing each other ; but they 
often trembled and ſhook by the exploſion of the 
thunder. One of theſe claps burſt upon the country 
ſhip, which by this time had her top-maſts ſtruck ; 
that is, lowered down along the lower-maſts. This 
clap carried away and burſt to pieces all the part of 
the lower-maſt from where the yard is caried aloft to 
within fix or ſeven feet of the upper deck. The maſt 
was woolded with ropes of 2 ſize in different 
places, which were burſt aſunder at every turn of 
it ; and the maſt all ſhivered into imall fplinters, and 
moſtly carried overboard. Here alſo the main-maſt 
was made of fir, and the part, which was ſplit and 
ſhivered to pieces, was the part uſually coated with 
turpentine mixed as before-faid with tallow or oil: 
and the main-top-maſt, which was made of a wood 
of the country called teak, and is of a texture like 
to oak, but ſtronger, was untouched, notwithſtanding 
4 | I 
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it lay parallel, and touched the maſt for the whole 
length of the part carried away. Here the vapour 
muſt be very low, being wholly below the top, which 
was unhurt, as was all the rigging and yards of this 
particular maſt. And from the upper deck of the 
ſhip to the top could not, in this ſhip, which was but 
ſmall, exceed 42 or 44 feet. And in this laſt caſe 
the exploſion muſt have been like gunpowder en- 
deavouring to expand itſelf every way, becauſe the 
top and top-maſt, and rigging, which was above it, 
ſunk perpendicularly down on the body of the ſhip, 
as did the top-maſt alſo, which pierced the upper 
deck, and ſtood upright. In this ſhip there might be 
at the time of the exploſion ſeventy men upon deck, 
and not one of them hurt; which I imagine was 
owing to the vapour being diſtant above the deck 
more than the height of a man, as was apparent from 
a remnant of the maſt, which was not touched for 
ſix or ſeven feet immediately above the deck. 

The relater was an eye-witneſs to both theſe acci- 


dents. In this laſt there rerfained a ftinking vapour _ 


for ſome time; but in the firſt caſe there was not 


the leaſt ſmell of _— or any other thing. 


Robert Veach. 
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LIT. 4 Demonſiration of the Second Rule in 
tbe E Hay towards the Solution of a Pro- 
blem in the Doctrine of Chances, publiſhed 

in the Philoſophical Tranſactiums, Vol. LIII. 
Communicated by the Rev. Mr. Richard 
8 in a Letter to Mr, John Canton, 
M. A. F. R. F. 


„ Nov. 26, 1764. 
Read Dec. 6, I Send you the following Supplement to the 
98 Eſſay on a Problem in the Doctrine of 
Chances, hoping that you may not think it improper to 
be communicated to the Royal Society. I ſhould not 
have troubled you again in this way had I not found 
that ſome additions to my former papers were neceſſary 
in order to explain ſome paſſages in them, and particular- 
ly what is hinted in the note at the end of the Appendix. 
« T have firſt given the deduction of Mr. Bayes's ſe- 
« cond rule chiefly in his own words; and then 
« added, as briefly as poſſible, the demonſtrations of 
ſeveral propoſitions, which ſeem to improve con- 
fiderably the ſolution of the problem, and to throw 
light on the nature of the curve by the quadrature 
« of which this ſolution is obtained.” Perhaps, 
there is no reaſon for being very anxious about pro- 
ceeding to further improvements. It would, how- 
ever, be very agreeable to me to ſee a yet eafier and 
nearer approximation to the value of the two ſeries's 
in the firſt rule: but this J muſt leave abler perſons 


to ſeek, chuſing now entirely to drop this ſubject. 
The 


% 
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The folation of the problem enquired after in the 

I have ſent you has, I think, been hitherto 2 
dejideratum in philoſophy of ſome conſequence. To 
this we are now in a great meaſure helped by the 
abilities and ſkill of our late worthy friend; and 
thus are furniſhed with a neceflary guide in deter- 
mining the nature and proportions of unknown 
cauſes from their effects, and an effeQual guard 
againſt one great danger to which philoſophers are 
ſubject; I mean, the danger of founding concluſions 
on an inſufficient induction, and of receiving juſt 


concluſions with more aſſurance than the number of 


E 


xperiments will warrant. I am, under a ſenſe of 
the value of your friendſhip, heartily yours, - 


Richard Price. 
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RT. 1. If the curve ADH be divided into 
two parts by the ordinate D making Ab to 


Hbupiag: then taking a= f and 6 = f the 
a Þ+1 
ratio of the Area ADb to HO will be a x bf 
+71 
I 3 Xt Na xp” 


1+ x ct EEE P TXU TZ TAN 
Þ +1  Þ+294=1 


+ &c. For the ſeries « - 1 EE. 
„„ - - 


+ Cc. in Prop: 10. Art. 2. of the Eſſay, which ex- 
preſſes the ratio of A C # to H O, becomes this ſeries 


when x = a = 2 » r that is when 
C 


22 
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Cf has moved till it coincides with Dh and A Cf 
becomes AD h. In like manner, from Art. 3. in 


the Eflay, e e arg of HD 5 to H O is 4 


8 wy 2 

2 — —.— 12 — 2 
ay "00's += x7 +4 FI ES 
+ Tc. 


F rom hence it follows that the ratio of the difference 
between ADb and HD to H O is a 2 2+ multiplied * 


the diffi be + + 72 
e difference between the ſeries 2 5 — ＋ 


1 e. | 
po +29 P TIXPTZ T 7 


and the feries E 3 
ELLE + Eos, 


+ Sc. 


2. — + Se. 
2 TI T2 * 77137 

the former ſeries being to be ſubſtracted from the 
n. if HD b is 8 than A D b, and uice verſe 


2. The ratio of any term in the * of the wo 
3 g ſeries to that which next but one follows 


the correſpondent term in the latter is 


22422 2 * 2 24370 pq 7 
r e ee „ f Try 
247 „2287 1 22465 

* F f Se. aking 

twice as many terms and four over as there are units 

in the number which expreſſes the diſtance of the 


term in the former ſeries from its firſt term; which 
Q q 2 ratio 


— — ———— — 92 - — —— _ 4 * ** _ » — — — 
— Ee — — — "=. ——— ———— — D <2 * — 
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ratio if @ be greater than p, it is evident muſt be 


greater than the ratio of equality. Wherefore, if 


from the ſecond ſeries you ſubſtract the two firſt 
terms which together are leſs than two, the remainder 
is leſs than the former ſeries; and of conſequence, the 
former ſeries ſubſtracted from the latter cannot leave 
a remainder ſo great as two. And therefore in this 

eaſe, that is, when 9 is greater than p, by the pre- 


ceding article, the ratio of HDb—ADb to HO 


7 7. 


cannot be ſo great as 245. 


two 


and Ff be placed on each fide of Db and at the 


3. The curve ADH being as before divided into 
parts ADb and HD, let the ordinates Cf 


ſame diſtance from it, and let z be the ratio of 57 


or ht to AH. Then if y, x and er be reſpectively 


the ratios of C f, Af and H/ to A. H, by the: nature 


of the curve y n But becauſe the ratio of 
A&hto AH is a, and that of 5 to AH is 2, tlie 


ratio of A h—bf(=Af)to AH is a—2. Where- 


fore a—2z=x. And in like manner 6 + z==r. But 


* 


x x, and y is the ratio of Cf to AH. Where- 


fore the ratio of C f to A His a—2? x 5 +27. And 
in like manner the ratio of Ft to AH is a Xx La, 
And: conſequently C/ is to F 7 as 4 Tay is. to 
a + X27. 


4. If 2 is greater than p, . X s is greater 


than Z2— 2 „nr, and the ratio between them in- 


creaſes as 2 Increaſes. For th 1 W 
0 
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of that ratio taken as uſual, and _ inſtead of ? 
and 9 putting 4 and 7b becauſe a — P and 5 — 


(Vid. Art. 1 4 2 will find to be 2 2 multiplied 6 
b* —g* 1 b* — a* b* — 45 


the ſeries ira X 2 ＋ —— 55 — 2 4 Tr X 2” &c. 
which logarithm. when g is greater than p, and there- 
fore 6 greater than à has all its terms poſitive, and ſo 
much the greater as 2 is greater; and therefore it is 


the logarithm of a ratio greater than that of equality, 
and which increaſes as. increaſes. 


5. By Art. 3. Ff is to Cf as X Ens is to 
2 X Fal. And by Art. 4. 4 ＋ z X b—2 is 
greater than a - X ++ 217, and: the ratio between 


them increaſes as 2 ets Ya if 9 is greater than 

Wherefore, upon this ſuppoſition, alſo F? is 
greater than C, and the ratio between them in- 
creaſes as 2 or h f and 5 F inereaſes, and conſequently 
this will be true alſo coneerning the areas deſcribed 
by them as their equal abſciſſes þ# and bf increaſe. 
Wherefore, when 9- is, greater than p, Df F is 


greater than Db f C, and the ratio between them in- 
creaſes as Hf — hf increaſes. 


6. Becauſe Ah is to Hh as p is to q, when 9. is 
2 than p, H is greater than A h. In H b there- 


ore taking 5] equal to A h, by the preceding Art. 
the part of the figure H D þ which inſiſts upon 61 


will be greater than A D , and the ratio of that part 
of HD to A Db will. be greater than the ratio of 
Dt F to D, C. Conſequently, much more ( 
being greater than 2) the whole figure II Db is 
greater 


— 
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greater than A D 6, and the ratio of HDb to ADb 
is greater than that of DD to DC. 


7. When q is renter than p, 1 FF; is greater 


24 | 
than I 1— 7 XI + and leſs ot 1 j 
X 1 1 1 . For the fluxion of 1 — _ is 
. 1 = and the * of 
ID x7 14+ — (becauſe þ + 7 = * 
. 2 5 q—1T 
ny X1— | X ws. 
pq 5 7 . 
. 4+ 287 * 
* . X 1 IE flux 


ion of the former multiplied a I — E to the 


fluxion of the latter multiplied by 6 — * A 


NZ 1 2 n * 27 
1 1 1— r — s From which 
* 7 ) „„ "PF 


analogy, becauſe q 1s greater than p, it is plain that 


1 — | X1 + 2 ='y varies at a ue! rate in reſpect 
p | 


of its own magnitude than 1 — 


2 : does. And, 
7 7 


becauſe their fluxions as found out before have a ne- 
gative ſign before them, my both decreaſe as 2 in- 
_— creaſes; 
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creaſes; conſequently, if they are ever equal, as 2 in- 
creaſes the latter muſt be the largeſt. But when 2 
= o they are each equal to 1. In like manner the 
other part of this article appears. And hence, ſince 


4, it is manifeſt chat 4 * 


a = & and b = £ 
| n 


n — — 


2 


* — . — "ED 2) and 


? + | 


Icſ than 7 mY =\ * F=2 „ when g is greater 
than p. | 


8. Suppoſe now further that the curve R Q W be 
deſcribed meeting the lines Db, Fr, h f produced in 
R, Q, W, — which i , 


as a FA XI—2l to 2 —2 xb +2 NW. Art. 
2 D * 7 — A 0 4 8 * 


_ wherever the points ? and F fall at equal 


8 from 5. And it is manifeſt by the foregoing 
Art. that Qt muſt always be greater than C/, and 
leſs than FF. And of conſequence the ſame muſt 
be true concerning the areas deſcribed by their mo- 
tion while their equal abſciſſes increaſe. Wherefore 


R þ 7 s greater than Df C, and leſs than D 


bt F. 


9. Since F 7 is 0 ee N 

D Yer tn 
83 

Art. 


7 1 
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Art, 3.) expreſſes the ratio of F? to A H; the ratio 


— — 


of Qt to AH muſt be 4 x 1 A and as 


27 
has been all along ſuppoſed z is the ratio of hf to 


A H. Wherefore, by ſquaring the curve R þ Q, it 


will appear | that the ratio of R : Qto H O is 


nx =—2 „* 12 ft — 2 


400 „ 3 W 4 0 
3 63 4 — 2 3 5 
#4 — m — 71— 2 m' 25 1 — 2 
16 2 ED Eh 2n X 1 BS 
— —_— IE = —— 
1 32 4 9 
— &c. Which laſt * when — = 1, and con- 


5 q 
— the ordinate Q vaniſhes, becomes B—_ 


I. B*=r BY Bun B.. —_ 
4 : * +: 


of I. 


10. If B' =? - the ratio of the whole figure 


Poe B— 
ery rg. 
n | | | 

b x — Ge Now, (by Prop. 10. Art. 4. of 
the Eſſay) the ratio of A CF H to HO is — 
X 
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* . E being the coefficient of that term of the 

| binomial TY expanded in which occurs 2 be: 
Wherefore, the ratio of RQ WISE to ACF H is 

BS nx Boa tif =i 
7 * 7 x Eabx 1 E= * Oc. 

Put G now for the coefficient of the middle term of 


the ſame binomial, and if þ = q = = E = G, 4 
h the area RQW b is equal to half AC FH; 
for then Q#, Fr, Cf are all equal, and conſequently 
the areas RWB, HD; and ADh. Wherefore, the 
. 

* ee 
ſeries B — -- + &c.(becauſe 5 = -) does not alter 


| whatever p and q are, whilſt their ſum # remains the 
ſame. Wherefore, in all caſes, the ratio of RQW 5b 


3 Poo. 
to ACF H is Xx 1 


ſeries B- . &c is e ual to v2 n 
. 3 TAR n + 1 


11. By Prop. 10. Art. 4. of the Eſſay, the ratio 
of AC F H toHO*is —— x F; and by Art. g. the 


8 | f 717 9277 . | 
ratio 13 Qto HO is af ͤ * n 2 — 


„  n—2 as 


2 3 
* 1 : = &c. Wherefore, the ratio of 


It is hoped that the imperfection of the figure all along re- 
ferred to will be excuſed. The lines R þ and D h ſhould appear 
equal; and it will be found preſently, that the curve line 


__ACDFH ſhould have been drawn from F and C convex to- 
wards AH. 
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RB to ACF H is. 2+ 5 — 7 


1 — 2 mz n—2 
+ F * 3 7 
Likewiſe, by Art. 10. the ratio of R QW 5 to 

p 5 


ACF is „E * 1 Wherefore the ra- 
to of R5/Qto RQWbis Sit x Fx 


xo —Z=-0e 


12. By Art. 2. 6. When 9 is greater than p, the 
ratio of HD — AD to H O is leſs than 
1 
—. And by ep, 10. Art. 4. of the Effay, the 


ratio of AR or HDb + ADb to HO is 


— X F. Wherefore, the ſum of theſe two ratios, 


or the ratio of 2 HD to HO, is lefs than - 


Is; 


7 
Eo : — and the difference between them, 


or the ratio of 2 AD 5 to HO is greater than 


P 2 
x 8 2ab 


1x — Wherefore, the ratio of 2H1D5 
"* 4 So Gb 


to 2 A D b, pa that of HDb to AD 5, is leſs than 


1 Pe 
2ab 1 2 ab 
that of — x 142 to =— —XF n which 


"Fg 
is equal to > the ratio of 1 X 2 E ab + . 


— 2 
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1 24 But the ratio of HD h to 


AD 5, by Art. 6. is greater than the ratio of DHH¾F 
to DC, when 9 is greater than p. Wherefore, 
much more when 9 is greater than p, the ratio of 


Dt F to S will be leſs than that of 1 + 
> E . MT 1 —2E 45 2E And 


becauſe, by Art, 8. Rh#Q is a mean between 
Df F and DhFC, the ratio of Df F to RQ 


will be leſs than that of 1 + 2 E db + 2=2 a” 


1—2Edf— 22 And the ratio of D Hc C 


10 RB. N ill be greater than that of I —2EdV 
2 EA 


a 5 
r 8 88 


RULE I. 


If nothing is known of an event but that it has 
happened p times and failed gin por 7 trials, 
and ꝙ be greater than þ; and from hence I judge 
that the n 4 its . in a lingle trial 


7 Fs p 
* between © = and | +> (if nm = op 4 5 
5 = A E _ coefficient of the term in which oc- 


curs 455 when 4 + '8 is expanded, ad 8 


—ͤ̃—— —— 


1 1 22 =O 3 
# -. 5 x E A * FS 3 —— — 5 


Rr 2 Onan, 
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nt ** X m — = + Sc.) my chance to be in 


the right Is gremer than T, and leſs than 2 XR 
277 2 E 2 
1 ＋ 2 2 E 4 5 N 1 — 


ST 


For by Art. 11. com- | 


12 ” Tl 


pared with the value of L here ſet down, the ratio 
of Rh/Qto ACF H is L. But by Art. 8. DBF F 
is greater than Rh Q, and by Art. 12. the ratio 


of DB F to R Qãs leſs than that of 1 T2 EN 


wy 25 

+ 2 22 w1—2E 4 FF nn ZE . From whence 

it is s plain that the ratio of Db/F. to ACF is 
EE 

greater than L, and fo then 2x22 EAT 

3 


But, as appears from the 10" Propoſition in the Eſſay, 
the chance that the probability of the event lies between 


? and © — + 2 (that is, between the ratio of Ah to 
n | A | 3 


AH, and that of A; to A H) is the ratio of Dt F 
to ACF H. Wherefore, the chance I am right in 
my gueſs is greater than Z and leſs than Z x 


527 

2 E A 5 

1 + 2 E df 4 —— 
mm = F 772 
1 2 EA 


In 
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In like manner, 2dly, the ſame things ſuppoſed, if I 
judge _- the probability of the event lies between 


= and + — — 2, my chance to be right is leſs than T, 


and greater than 2 13 — —, This 


2E of 77 


5 1 +2Ed FAS 
nv + as the other caſe, becauſe D þ f C is leſs 
than R% Q, but the ratio between them is greater 


chan thatof 2 84 


to 1 ＋ 2 E 4b. 


2 E ab 
- 


1 If, . things ſuppoſed as before, p is 
greater than 9, and I Judge the probability of 


the event lies between 5 and 2 ＋ + 2, my chance 


to be right is leſs than y 3 and greater than S x 
2 E 


— 


—2 E42 — 


-. Butifl judge it lies be- 


＋2 EA g 20S 
tween Land © —= 2, my chance is greater t than b. and 
2 E f 5 | 
lefs than x LEA EA i And if p =9, 
2E — 4 


which 


* 
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which ever of theſe ways I gueſs, my chance 
is T exactly. This may be proved in the ſame 
manner with the foregoing caſes, where q is greater 
than p, or may be proved from them by conſidering 
the happening and failing of an event, as the fame 
with the failing and happening of its contrary. 


.  4thly, Other things ſuppoſed the ſame, whether My 
be greater or leſs than p, and I judge that the proba- 
bility of the event lies between = - 2 and = — E, 
my chance is greater than. and 
f 70 i+2Ed 0142477 


2 * 


leſs than — —. 
1— 2 E C M- 2E K 


This is an evi- 


dent corollary from the caſes already determined. 
And here, if P =q, my chance is 2 C exactly. 


* hus far I have tranſcribed Mr. Bayes. 


It appears, from the Appendix to the Eſſay, that 
the rule here demonſtrated, though of great uſe, 
does not give the required chance within limits ſuf- 

ficiently narrow. It is therefore neceſſary to look out 
for a contraction of theſe limits; and this, I think, 
we ſhall difcover by the help of the following de- 
ductions; which, for the ſake of greater dinſtinctneſs, 
I ſhall give as a continuation of the foregoing Ar- 
tOhes. 


13. The 
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13. The ratio of the fluxion of 1=2 = to the 


27 
5 1 r 
P 7 eee 
fluxion of 1 + f x 1 A7 3 
9 7 þ=1 9=1? 


and the ratio of the fluxion of 1 — f x 14-2 2 
= 19 | 


pF * 
| CY 
Z 
_ ; "2 pho X 1 += 
to the fluxion of 1 = = — — — 


1— 2 2 a 
1 3 ä 
This will immediately appear from Art. 7. 
14. While z is increafing from nothing till = 
becomes equal to unity, theſe two ratios are at 


firſt greater than the ratio of equality, and in- 


_ creaſe as 2 increaſes, till they come to a maxi- 
mum. Afterwards they decreaſe untill they be- 
come firſt equal to the ratio of equality, and then 
leſs. This is proved by finding the hyperbolic 
logarithms of theſe ratios. The hyperbolic logarithm 


of the it: in the fries Ee was 4 
7 1 
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2 S 22. 
W tb; i . + 5 
+ &c. The hyperbolic logarithm of the ſecond 


1 


ratio is the ſeries 


7 
nu" 2* 7—1 p—i 2 
l e 
= T 7 * + Sc. It will ap- 


pear from examining theſe two ſerieſes (4 all along 


ſuppoſed greater than p) that while 2 is ſmall the 


value of each of them is poſitive, and increaſes as 2 


increaſes till it becomes a maximum, after which it 
decreaſes till it becomes nothing, and after that ne- 
gative; which demonſtrates this article. 


I 5. The former of the two ratios in Art. 13. (q be- 


ing greater than p) is at firſt, while z is increaſing 


from nothing, leſs than the ſecond ratio; and does 
not become equal to it, till ſome time after both 
ratios have been the greateſt poflible. Fr. 
Upon conſidering the two ſerieſes in the laſt Art. it 
will appear that the firſt term of the firſt ſeries is always 
politive, the ſecond negative, the third alſo negative, 
after which the terms become alternately pofitive and 


negative. On the other hand, it will appear thatin the 


ſecond ſeries the two firſt terms are always poſitive, 
and all that follow negative. But as the ſerieſes con- 


verge very faſt when 2 is ſmall, the ſecond term 


being negative in the firſt ſeries and poſitive in the 
ſecond, has a greater effe& in making the firſt ſeries 


leſs than the ſecond, than can be compenſated for by 
the terms being afterwards alternately negative and 


I poſitive 
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poſitive in the one, and all negative in the other. Ie 
will further appear from conſidering theſe ſerieſes, that 
the firſt muſt continue leſs than the ſecond till z be- 
comes ſo large as to make the fourth term equal to 
the ſecond, in which circumſtances the two ſerieſes 
are nearly equal. Afterwards, as 2 goes on to in- 
creaſe, the value of both leflens continually ; but the 
ſecond now decreafing faſteſt, as before it increaſed 
faſteſt, becomes firſt nothing. After which, the 
other ſeries becomes nothing; and after that both 
remain negative. From hence it is eaſy to infer this 
Article, 


16. What has been now ſhewn of the ratio of the ” 


fluxion of 1 — 2 
2 71 


t 


to the fluxion of 1 + I * 


—7 compared with the ratio of the fluxion of 


1 577 N 
fluxion of ab X 1 — =; or Qz; the latter quan- 


tities being only the former multiplied by the com- 
mon and permanent quantity a* . It appears, 
therefore, that if we conceive Fr, Q Cf (Vid. 
Vor. LIV. 8 1 — 1 
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Fig.) to move with equal and uniform velocities, 
from Dh and Rh along A H, in order to generate the 
areas I D b, RW B, ADb; C will at firſt not only 
decreaſe faſter than Qt, and Q# than Fr; but the 
ratio of the rate at which: C/ decreaſes to the rate 
at which Qr decreaſes, will be greater than the ratio 


of the rate at which Q: decreaſes to the rate at 


which Ff decreaſes. It appears alſo that after ſome 


time, firſt CF and Qt, and then Q and Ff will 
eome to decreaſe equally ; after which,  Q ? will de- 
creaſe faſter than C/, and F # faſter: than Q.. 


17. The curves DFH, RQW, DCA, have: 
each of them a point of contrary flexure; and the 
value of 2, or of the equal abſciſſes at that point, is 


in all three =— = —— This may be found in the 


common manner, by putting the ſecond fluxions of 
the ordinates equal to nothing. In the fingle caſe, 


when either p or q-1s equal to unity, one of theſe / 


Points vaniſhes, or coincides with A or H. 


18, At the points of contrary flexure % be- 
ing greater than p) the ratio of the fluxion & 

to the fluxion of P; is a maximum; and the Ac... 
is true of the _ of the fluxion of CJ to the 
fluxion of This is found by making the 
flaxions of ts 5 GI of Fat e or of 


* 


© © Pw 
equal to nothing: which will give the value of z 
1 
M n3 = | | 
S at the points of contrary flexure, 


equal to „ or the ſame with the value of 


19. At the points of contrary flexure, the ratio of 
the fluxion of C f to the fluxion of Qt, is greateſt 
in compariſon of the ratio of the fluxion of Q# to 
the fluxion of F?. This is proved by finding the 
value of z when the fluxion of the former ratio 


!. 
11 x 2 2 
divided by the latter, or of — — 
1 5 =” * 
is nothing, which will ſtill give 2 I ==. The 


= == 
reaſon, therefore, in the nature of the curve, which, as 
the ordinates flow, keeps at firſt the exceſs of F 7 above [| 
Qt leſs than the exceſs of Qt above C /, operates W 
with its greateſt force at the points of contrary 1 
— CC 9 iy 


20. The greateſt part of the area R QW lies be- 
tween R, and the ordinate at the point of contrary 
flexure, By Art, 11 the ratio of Rh/Q to RWE is 


241 3 „ . o—2* . SS” 
TEXT XGX i 3 + = — | 

| . | | P9 | . 3 
Sc. Subſtitute here V— — for 2, and 1 


* for G (K being the ratio of the quadrantal arc to 


* This is always the true value of G; but it would be too 
tedious to give the demonſtration of this here. 


812 radius, 
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radius, and H the ratio whoſe hyperbolic logarithm 


T7 "7 ” _— 1 Sc.) and the ratio of 


| 2 Q 
> LET 221 == + 


1 
10 wil 1 IN N J 
2 X n= — 2 1. 1 — 2. n—4 Hen 2. —4 · 2 6 
. $35 a= 2.3-4-9-16.»—n* Sc. 
Now when z is little, the value of this expreſſion 
will be conſiderably greater than .6822. It ap- 
proaches to this continually as z increaſes ; and when 
u is large, it may be taken for this exactly. Thus 
when 7 6, this expreſſion is equal to . 804. 
When 7 — 110, it is equal to. 6903. If we would 
know the ratio of RH Q to RQW b, when Cx 
comes to decreaſe no faſter in reſpect of Qt, than 
Q 7 decreaſes in reſpect of F?; that is, when the 
exceſs of Q 7 above C f, is greateſt in compariſon of 
the exceſs of Ff above Q, it may be found (by 
putting the fourth term of the ſeries in the 14 
Art. equal to the ſecond term, and then finding the 
value of 2) to be about . 8426, when 7, p, and q 
are conſiderable; and in other caſes greater. 


Coroll. Tis eaſy to gather from hence that in 
like manner the greateſt part of the area A DH lies 
between the two ordinates at the points of contrary 
flexure . 


* Vid. the Second Rule in the Eſſay, Phil. Tranſ, Vol. LIII. 
From this Article may be inferred a method of finding at 
once, without any labour, whereabouts it 1s reaſonable to 
Judge the probability of an unknown event lies, about which a 
given number of experiments have been made, For when 


21s 


[ 327 ] 

21. Rr Qis greater than the arithmetical mean 
between Df F and DSC. This appears from the 
latter part of Art. 19. for what is there proved of the 
ordinates muſt hold true of the contemporary areas 
generated by them. And though beyond the points 
at which the ratio of the decreaſe of Qt to the de- 
creaſe of Ff comes to an equality with the ratio of 
the decreaſe of Qt? to the decreaſe of C f, the exceſs 
of F # above Q 7 begins to grow larger than before in 


reſpect of the exceſs of Q 7 above C/; yet as it ap- 


pears from the laſt article, that above five fixths of 
the areas RQW Y and ACF H are generated be- 


fore the ordinates come to theſe points, and as alſo 


beyond theſe points the ſaid ratios, till they become 


neither p nor q are very ſmall, or even not leſs than 10, it will 
be nearly an equal chance, that the probability of the event lies 
Sos 3 ES 3 
between — 11 —— and . — - · It will be 


| . | = N | 
the odds. of two to one that it lies between P , PL — 
e : 7 * 2 


and 1 ; and the odds of five to one that it lies 


= 
> M29 


of ops. 
between = + A — 3 
ſtance; when þ = 1000, q = 100, there will be nearly an equal 
10 I 
11 163 

10 1 3 10 1 
and N two to one that it lies between + 717 and 
10 1 „ 


chance, that the probability of the event lies between 


— — ; and five to one that it lies between — + — and 


11 115 
8 3 


11 


negative 


er in 


— —„ 


. —— 
rr 


—— — 


— - 


= — * * « * 
— — = - - - — — 
— —ů— ꝑ 2 ————— 22 — — 


— 


negative and fof ſome time | afterwards, are but 


181 


ſmall; the effect produced before towards render- 


ing the exceſs of DF above RS Q always leſa 
than the exceſs of Rift Q above DVC, will be 
ſuch as cannot be compenſated for afterwards. 


A further proof of this will appear from conſider- 


ing that even when RH? Qis increaſed to R QW B, 
it is but little ſhort of the arithmetical mean between 


ADh and HD 5. For from Art. 11. and 20. it 


may be inferred that the ratio of the whole area 
RQ WI to this mean, or t 5 x H, 


mw I 


which is never far from the ratio of equality, but 


when both p and q are of any conſiderable magni- 


tude, it is very nearly the ratio of equality. For 


example; when 2 = 110, q = 10, p =10, it is 


9938. 
22. The ratio of Db F to Rht Qs leſs than that of 


4 2 E A b. 7222. to one. For by Art. 12. 
the ratio of DbzF toDbfC is leſs than that of 


12 ECN TELL 2 EAN 2 ELE. 
But by the laſt Art. R þ 7 Q is greater than the arith- 
metical mean between Df F and D C, and 1 is 
exactly the arithmetical mean between 1 + 2 E 45 


2 2E dV and 1 — 2 FE ob — 2E dV „ „ 


whence this Article is plain. 
23. The 
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23. The ratio of D to ACFH is greater 
EZ 


than E, and lefsthan'E x 1＋2E 4. + 2E 


For DbtF being greater than R Q, the ratio of 
it to ACF H muſt be greater than the ratio of 
RD Q to ACE H, or greater than Z. Alſo; 

N the ratio of Rh/Q to ACFH is equal to 


; and-the ratio of Df F to cop leſs than the 


ratio of 1 + 2Eab + 2E2 2 tor; it follows that 


the ratio compounded of the ratio of Rb? Q to: 
ACF F, and of Dht F to Rht Q, that i t is, the ratio of 


Dh:FtoACFH muſt be leſs than 2 x 2E CU + 


24. The ratio of DF DP, C to ACFH 
(chat! is, the chance for being right in judging that 

the pr of an event perfectly unknown, which 
has happened p: and 1 +9 or 2 trials, 


les ſomewhere between < * + 28 and 2— S) 1 is; 


greater than ——— — — and le than 2 LT. 
2 +2Ed i 


The former part of this Art. has been already proved, 
Art. 12. The latter part is evident from Art. 21. 
For Rr Q being greater than the arithmetical mean 
between DFF and DC. 2 Rt Q muſt be 
greater than DFF * Dh if C; and conſequent ly 
i . e- 
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the ratio of 2Rþ/Q to ACF H, greater than the 
ratio of DFF D/ C to ACFHE. 
It will be eaſily ſeen that this Article improves 
conſiderably the rule given in Art. 12. But we may 
determine within ſtill narrower limits whereabouts 
the required chance muſt lie, as will appear from the 
following Articles. | 


25. If c and d ſtand fe any two fractions, when- 
ever the fluxion of c x Fr is greater than the fluxion 
of d x Cf (Vid. fig.) X Fe + d x CV will be 
greater than Qt. For in the ſame manner with Art. 


6. it will appear that c x F. f +4 xCfis o 
as the fluxion of c x F. X 1 * to- 


> - » 
—— — — — 
. 


gether with the fluxion of d * Cf XI — — 3 


— — 


| . 
1 += to the fluxion of Q: * 1— 8 „ Now” 
| - ſince 13 ns is the arithmetical mean between 


Mr . 
T Tb — it is 


plain, that were the fluxion of c x Ff * to the 
fluxion of d Xx C, Xx FFA x C f would decreaſe 
in reſpect of its own magnitude at the ſame rate with 
Q; and, therefore, ſince at firſt equal, they would al- 
Ways continue equal. But the fluxion of c x F? 
being greater than the fluxion of d x C by ſuppo- 


— 


nnn C Oe >. 


LA 


7 


ſition, and (ſnce g greater than) p 1 +7 X I —— 


* This Art. is true, whether p be greater or leſs than g. 
2 following 


- 
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alſo greater than 1— * 1 + = it follows that 


the fluxion of c x FFH 1 += o 


to the fluxion of d X Cf X 17 1 =_ - is 

greater than theſe two fluxions multiplied by 1 — J 

and, therefore, greater, than the fluxion of Qz x 
nx 


SST. 


z 


1 — * and, therefore, c * n Cf 


greater than . 


26. If we ſuppoſe three continued arithmetical 
means betwen. Cf and F, (, LAY 


2 


= 2 ＋ = 09 Qt will be greater than the ſecond, and 


lefs than the third, if p is greater than 1. That Q: 
will be 
proved; and that it will be leſs chan the third, will be 
an immediate conſequence from the * Article, if 


it can be ſhewn that the fluxion .. - - is greater 


than the fluxion of — This will appear in the 


following manner. The ratio of the fluxion of 
CF to the fluxion of F # is by Art. 7. and 14. 


n 2 : 4. 23 Ts 


AN 2 
N 


vol. Luv. Tt of 


—. The hyperbolic ——_ 


12 — added 
q 


greater than the ſecond has been already 


3221 


. 1 1 . I 
of this ratio is —— X 214 — 7 — 2 ＋. 


3 
2 


. 7 5 
This ratio by Art. 18. is greateſt at the point of con- 


— — en 


o 
trary flexure, or when æ = —==. Subſtitute this 


for 2 in the ſeries, and it will become 7 _ 


” WH 8 So 3Xa—1\! 
Sc. which, therefore, expreſſes the a of the 
ratio when greateſt, and will eafily diſcover it in 
every caſe. Tis apparent that the value of this 
ſeries is greateſt when p is leaſt in reſpe& of . Sup- 
poſe then p = 2, and 9 infinite. In this caſe, the 
value of the ſeries will be 1.072, and the num- 
ber anſwering to this logarithm is not greater than 
2.92. The fluxion, therefore, of C f, when greateſt, 
cannot be three times the contemporary fluxion of 
Ff; from whence it follows that the fluxion of 
3 F. Ft 


we HED. 123 1 I * 2 Þ3Xqz 


1 


muſt be greater than the fluxion of . 


ti is eaſy to ſee how theſe demonſtrations are to be 
varied when q is leſs than p, and how in this caſe ſimilar 
concluſions may be drawn. Or, the ſame conclu- 
fions will in this caſe immediately appear, by changing 
P into g and q into , which will not make any differ- 
ence in the demonſtrations. 

In the manner ſpecified in this Article we may al- 
ways find within certain limits how near the value of 
Q 7 comes to the arithmetical mean between Ff and 
C which limits grow narrower and narrower, as 


4 b and 
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o and q are when larger, or their ratio comes 
nearer to that of equality, till at laſt, when p and 9g 
are either very great or equal, Qt coincides with 
this mean. Thus, if either p or q is not leſs than 
10; that is, in all caſes, where it is not practicable 
without great difficulty to find the required chance 
exactly by the firſt rule, Qt will be greater than the 
fourth, and leſs than the fifth of ſeven arithmetical 
means between C f and Fz. 


27. The arithmetical means mentioned in the laſt 
Article may be conceived as ordinates deſcribing areas 
at the ſame time with Qz; and what has been 
proved concerning them is true alſo of the areas 


deſcribed by them —— with Rr Q. 


. If either por y is greater than I, the true chance 
that the probability of an unknown event which has 
happened þ times and failed q in p +7 75 or u trials, 


ſhould lie ſomewhere between — + 2 and L 
— 2 is leſs than 2 EL, and 8 than 2 + 


** ECG _ . ih 


If either Fs or 7 18 


1 1 E 48 + E 4 
greater than 10, this chance is leſs than 2 T, and 

L X Ry 'S—2E 9 2 
greater than 2 4 — 


, 


* 


1 75 2 E f + wh 


T t 2 " "Bis 


1} 
| 

| | 
1 


142 x — 
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This is eafily proved in the ſame manner with Art. 


12, 23, 24 


That it may appear how far what has been now 


demonſtrated improves the ſolution of the preſent 


problem, let us take the fifth caſe mentioned in the 
Ap x to the Eflay, and enquire what reaſon there 


is or judging that the probability of an event concern 


ing which nothing is known, but that it has happen- 


ed 100 times and failed 1000 times in 1100 has, 


lies between _ 


rule as given in > Aus." 2. 3 us, that the ia 
for this muſt lie between .6512, (or the odds of 2 
to 100) and . o, (or the odds of 334 to 100). But 


from the laſt Art it will appear that the required 


chance in this caſe muſt lie between 2 E, and 
EA 2 EA 


or, between 


EVU E PT. 


.6748 and .7057 ; that is, between the odds of 239 


to 100, and 207 to 100, 
In all cafes when 2 is ſmall, and alſo whenever | 


the diſparity between p and q is not great 2 Z is almoſt 
exactly the true chance required. And I have reaſon 


to think, that even in all other caſes, 2 L gives the 


* In the Appendix, this chance, as diſcovered by Mr. Bayes' 8 


ſecond rule, is given wrong, in conſequence of making m* equal 
3 I 

to —, whereas it ſhould have been taken equal to 
5 7 25 9 


as appears from Article 8. 


true 
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true chance nearer than within the limits now deter- 
mined. But not to purſue this ſubject any further; 
I ſhall only add that the value of 2 E may be always 
calculated very nearly, and without ay and. 


for the 3 to the value of EAI, and 


of the ſeries mu . . Se. 
given in the Eſſay, re ſufficiently accurate in all caſes 


where it is neceflary to uſe them. 


* In the expreſſion for this laſt approximation there is an 
error of the preſs which ſhould be corrected ; for the fign be- 
fore the fourth term ſhould be — and not $. 
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nothing that I either ſaw or heard of) for two or three 
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LII L An Account of a remarkable Meteor i fron 


az Oxford, March 5, 1764. Ina Letter 
to the Rev. Thomas Birch, D. D. Se- 
cretary to the Royal Society, from the Rev. 
John Swinton, B. D. F. R. &. Member 
of the Academy degli Apatiſti at Florence, 


and of the Etruſcan Academy of Cortona 
in Tuſcany. 


Good Sir, : . 
Read _ 6, \OMING out of Chriſt-Church 
1704 A j common-room into the great qua- 
drangle, on Monday, March 5th, 1764, about 5* 
30“ P. M. I obſerved, with ſome ſurprize, a general 
brightneſs in the air, much ſuperior to that of the 
full moon; though the heavens were then in ſome 
meaſure overcaſt, and the moon only three days old. 
This unuſual and very remarkable illuſtration of the 
atmoſphere continued the whole evening, though 
nothing farther meriting any particular regard (at leaſt 


hours occurred. But throwing up my bedchamber 


ſaſh, a little before eleven o'clock, I unexpectedly 


diſcovered a moſt glorious and exceedingly refplendent 
white [TaB. XVIII.] column in the fouthern part of 
the hemiſphere, which in luſtre ſurpaſſed every thing 
of the ſame kind that I had ever ſeen before. The 


baſe of this column ſeemed to be between twenty 


and thirty degrees diſtant from the horizon, and was 
many degrees broad. The meteor aſcended gradu- 


_ ally near thirty degrees, paſſing to the S. of the 


Zenith. 
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LII L An Account of a remarkable Meteor © ſeen 
az Oxford, March 5, 1764. Ina Letter 
10 the Rev. Thomas Birch, D. D. Se- 


cretary to the Royal Society, from the Rev. 
John Swinton, B. D. F. R. S. Member 


of the Academy degli Apatiſti at Florence, 
and of the Etruſcan ny of Cortona 


mT uſcany. 


Good Sir, | 5 
Read Dec. 6, FN OMING out of Chriſt-Church 
| 17%: A 1 common-room into the great N 
drangle, on Monday, March 5th, 1764, about 7 
30“ P. M. I obſerved, with ſome ſurprize, a general 
brightneſs in the air, muck ſuperior to that of the 
full moon; though the heavens were then in ſome 
meeaſure overcaſt, and the moon only three days old. 
This unuſual and very remarkable illuſtration of the 
atmoſphere continued the whole evening, though 
nothing farther meriting any particular regard (at leaſt 
nothing that I either ſaw or heard of) for two or three 
Hours occurred. But throwing up my bedchamber 
daſh, a little before eleven o'clock, I unexpectedly. 
diſcovered a moſt glorious and exceedingly reſplendent 
white [TaB. XVIII.] column in the ſouthern part of 
the hemiſphere, which in luſtre ſurpaſſed every thing 
of the ſame kind that I had ever ſeen before. The 
baſe of this column ſeemed to be between twenty 
and thirty degrees diſtant from the horizon, and was 
many degrees broad. The meteor aſcended gradu- 


ally near thirty degrees, Paſſing to the S. of the 4 
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zenith. It was much narrower at the vertex than 
the baſe, and conſequently approached ſomewhat to- 
wards a pyramidal form. It remained a few minutes 
in a fixed and permanent ſtate, after it had arrived 
at its greateſt altitude, and was completely formed. 
About 11 15 P. M. it grew fainter, and much leſs 
vivid; and there then darted from it towards the W. 


ſeveral whitiſh rays and coruſcations. At 11 20“ the 


lucid column was barely viſible, declining apparently 
ſouthward, and ſoon after totally diſappeared. I 
went to bed at 11* 300 P. M. when the atmoſphere 
was covered with the ſame kind of luminous 
vapour, that before the formation of the bright Co- 


loſſean pillar had appeared; and, in the Southern part 


of the hemiſphere, diverſified by undulations of 


ſhining matter, that exhibited a moſt beautiful and 


agreeable ſcene. 


It may not be improper here to remark, that a 


meteor, called an Aurora Borealis, was ſeen at Liſbon, 
according to * one of the public papers, the very ſame 
night. It is faid to have laſted about four hours, and 
to have engaged the attention of the philoſophers 
there. As from the ſimilarity of certain circum- 


ſtances it might have been denominated an Aurora 


Borealis, though appearing in the ſouthern part of 


the heavens, as that I obſerved actually did; a more 


particular and diſtin& account of this phænomenon 
might JO enable us to determine, with ſome de- 
gree of probability, whether or no it was the ſame 
with that by me here ſo imperfectly deſcribed. 
Could the identity of theſe meteors be clearly evinced, 
or indeed rendered probable, ſeveral curious corolla- 
* LLoyD's Evening Poſt, 8 
ries, 


[ 328 } 


ries, relative. to the altitude, motion, velocity, &c. 
and even the very nature itſelf, of that I had fo tranſ- 
tent, a view of, might perhaps be deducible from it. 
Inſtances; of Aurore Auſtrales, at leaſt in our part 
of the world, are 1 rare. At preſent that 
obſerved by John Martyn, M. D. F. R. S. and Pro- 
feſſor of Botany in the Univerſity of Cambridge, 
only occurs. The account of this very uncommon 
appearance, tranſmitted by that ingenious gentleman 
to the Royal Society, and publiſhed by them in the 
Philoſophical Tranſa#ions , highly merits the atten- 
tion of the curious. meteorologiſk, This phænome- 
non, ſeen by him, January 23, 1749-59, and that 
of which I now ſend you ſo imperfect a. deſcription 
in ſeveral reſpects. pretty well agreed; but in others, 
which it would be ſuperfluous even to touch: upon 
here, almoſt totally differed. Some of the + public 
papers informed us, that. an extraordinary phæno- 
menon Was. obſerved. in the air at London, the pre- 
ceding night, viz. March 4, 1764; which in a few 
particulars reſembled that of which I. have taken the 
liberty to communicate to you a. ſhort. account in this 
letter, but in the reſt thoſe two meteors. were diſſi- 
milar enough. Perhaps. theſe Auroræ Auſtrales may 
ſome time or other hereafter be more frequent than 
hitherto they have been, and by certain new circum- 
ſtances attending them. farther elucidate the theory of 
this: ſpecies of meteors ; the true cauſe of which, not- 
withſtanding the labours and reſearches of ſeveral 


* Philoſ. Tranſact. Vol. XLVI. p. 319. 
t The St. JaMEs's. Chronicle, &c. Ne 468. 
5 learned 
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learned men, ſeems not yet to be perfectiy known. 


I am, with all poſſible conſideration and eſteem, 
BIK | 
Your much obliged, 


and moſt obedient ſervant, 


Chriſt- Church, Oxon. John Swinton. 


Aug. 22, 1704. 


LIV. Extract of a Letter 
Horſley, 
Eaſt-India Ship, zo the Rev. Mr. Nevil 
Maſkelyne, F. R. S. dated Batavia, Nov. 
16, 1763, 

Obſervations, at Sea, for 


= Longitude by the Moo: n. 


from Mr. John 


Dear Sir ; ; 


Read Dec. 13, 
ms For 
every opportunity, during the time of my voyage; a 
requeſt that I ſhall always comply with, with a great 
deal of pleaſure. 

I have the misfortune to inform you of our having 
loſt our paſſage to China, the original occaſion of 
which was our late — from England. We 


Vor. LIV. u | arrived 


Fourth Mate on board the Glatton 


giving an Account of bis 


finding out the 


"OU was ſo good as to expreſs a 
defire of hearing from me, by 
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arrived at Bencoolen July 29, where we were de- 
tained till the 13th of September. We found the 
winds ſtrong ſet againſt us in the China ſeas, which 
obliged us to bear away for this place. 

I ſhall now give you an account of the obſerva- 
tions I have made, ſinee I have been out, and the 
ſucceſs attending them. 
We failed from Spithead March the sch, 17633 
the 19th I had four obſervations of the diſtance of 
the Moon from the Sun; by taking the medium the 
longitude agreed exactly with that > account. The 
21ſt I had another obſervation, and, the ſame day, 
ſaw the iſland of Madeira, the body of which, ac- 
cording to this and the former obſervations (they 
agreeing exactly) I made to lie 17 18“ weſt of Lon- 
don, which differs only 18 minutes from what it is 
lad down in the chart: The ſucceſs I met with in 
this firſt attempt gave me great ſatisfaction, and made 
me continue my obſervations regularly to the iſland 
of St. Paul's, which we made July 5. The day be- 
fore IJ had three obſervations of the diftance of the 
Moon from the Sun. July the 5th, the. body of the 
iſland bearing by the azimuth compaſs S. 27* W. 
diſtance fix leagues, the ſky remarkably clear and fine, 

and the ſhip having hardly any motion, circumſtances 
all in my favour, I took nine obſervations of the diſtance 
of the Moon: from the Sun, the captain and chief 
mate aſſiſting me in taking the altitudes. I divided 
them into three ſetts, and worked from the medium of 
every three; by which I made the longitude of the 
ſhip as follows, 26 30. T6280, T4 40. T0 
three obſervations, I took the day before, made the 
—— of the ſhip 74 38˙ and 73 32“ which 
| brought 
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brought forward to the noon of July the 5th made 
75 45% and 74 39%. Taking the medium of the 
whole five ſetts I made the longitude of the ſhip at 
noon 75* 8' 48” eaſt of London. Subſtracting from 
thence the difference of longitude, the bearings and 
diſtance of the iſland gave = 8” 37” weſt, I made 
the longitude of St. Paul's 75* o' 11“ eaſt of Lon- 
don, and 58* o' 11” from the Cape of Good Hope. 
By my account kept from an obſervation taken June 
the 18th, I made it 73" 35 eaſt of London, and 
56 357 from the Cape, which differs 1* 25' from 
what I make the true longitude : moft of the ac- 
counts on board were between two and three degrees 
to the weſtward of mine. The longitude of this 
iſland having never been determined by any other 
method than the runs of ſhips to the Cape, there 
are hardly any two charts or books that lay it down 
alike, they differing from 71 to 74 in their ac- 
counts, which made me put little dependance upon 
any of them. 3 

On our arrival at Bencoolen I took three obſerva- 
tions of the diſtance of the Moon from the Sun, in 
the road, by which I made Fort Marlborough to lie 
in 103 500 45“ eaſt of London. 5 
I was on ſhore five or fix days in hopes of getting 
ſome obſervations of Jupiter's Satellites, but was diſ- 
appointed by the cloudineſs of the nights; fo that I 
got nothing for my pains but a fever, which had nigh 
coſt me my life, terminating at laſt in an intermiting 
one, which has continued with me ever fince, nei- 
ther does it ſeem to have any inclination to leave me 
at preſent. 55 


Uu 2 I have 
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T have ſaved all the obſervations I have made, and 
the work of them, which I ſhould have ſent you a 
complete copy of, if I had been well enough to have 


I am, 
_ Yours, &c. 
John Horſley. 


« Mr, Horſley, whoſe ſkill and diligence are bet- 
« ter evinced by his own account than by any enco- 
« miums I can give them, made uſe of a quadrant 
4 made by Mr. Bird, and my Britiſh Mariners | 
Guide, for determining the longitude of the flip 


« at fea. 3 
N. Maſkelyne. 


LV. An Account of a remarkable Meteor 
| ſeen at Oxford, April 23, 1764. In a 
Letter to the Rev. Thomas Birch, D. D. 
Secretary to the Royal Society, * the 
Rev. John Swinton, B. D. F. R. 5. Mem- 

ber of the Academy degli Apatiſti at Flo- 
rence, and of the Etruſcan Academy of 
Cortona in Tuſcany, VV. 


Good sir; 
Read * 13, AVING taken a turn on the Parks, 
* or Public Univerſity-walk here, on 


Monday April 23, 1764, towards the decline of the 
afternoon ; I made a viſit to a friend in town, kin 
whom 
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whom I have now and then an article of bufineſs ta 
tranſact. Upon my return home, about 8* 1of P. M. 
looking over the houſes oppoſite to Alban-Hall ; I 
obſerved a very remarkable kind of light, forming 


the repreſentation of an exceeding bright crepuſcu- 
pour, which diffuſed 
itſelf over all the northern part of the hemiſphere 

that preſented itſelf to my view. This I looked upon 


lam, or expanded body of va 


as a prelude to an Aurora Borealis, in ſome form or 


other. But as ſuch appearances are pretty common 


here, eſpecially of late years, I then paid no great at- 
tention to it. About 86 55/, not thinking of what I 


had ſeen, I threw up my ſaſh, and accidentally caſt my 


eye towards the N. W. where, to my very great ſur- 
prize, I diſcovered a luminous arch, [Tas. XIX.] 
extending itſełf to the oppoſite part of the heavens, 
ſome what reſembling an Iris, but of a bright white co- 


Jour. I then went out into the ſtreet, traverſed part 


of the town, and found the arch both in the N. W. 


and S. E. to be nearly terminated by the horizon; 
fo that it ſeemed to be almoſt perfectly ſemicircular, 
and conſequently in a manner to biſſect the hemi- 


fphere, when completely formed. The meteor was 


not exactly ere, but aſcended obliquely, declining. 
a little to the N. of the zenith. It was extremely 
narrow, in breadth ſcarce exceeding two degrees. 
It's edges towards the 8. E. were not ſo well. 
defined, but ſomewhat jagged and unequal. From 
9* to gf 15” it exhibited a moſt vivid reſplendent 
whiteneſs, fuch as, I believe, was hardly ever ob- 
ſerved before. During that term, the phænomenon 
ſeemed altogether fixed and permanent, without in- 
creaſe or diminution, without any. apparent motion 


of. 
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of the whole, and indeed almoſt without the leaſt 
external variation. An internal undulating motion of 
the particles conſtituting the white luminous matter of 
the arch was nevertheleſs diſcernible, from the firſt 

to the laſt moment of it's exiſtence. No ſtars were 
viſible through the vapour itſelf, but two or three 
appeared at a ſmall diſtance from it. Theſe, how- 
ever, were much obſcured by the interpoſition of 
ſome thin whitiſh clouds, with which that part of 
the atmoſphere was at this time covered. Not the 
fainteſt traces of a proper Aurora Borealis, either 
before the firſt appearance, during the continuance, 
or after the extinction of the meteor, were to be ſeen. 
Several young people were viewing it, when I went 
into the ſtreet ; who ſeemed, according to cuſtom, 
not a little alarmed at ſo unuſual a fight. One of 
them told me, that the arch began to be form- 
ed about a quarter before nine. In other parts of the 
city this wonderful phznomenon was likewiſe ob- 
| ſerved, both by townſmen and members of the Uni- 
verſity, not without ſome degree of aſtoniſhment and 
ſurprize. A little paſt nine o'clock the extremities of 
the arch grew faint, as did ſoon after the whole body 
of the luminous vapour itſelf. About qh 20” the 
ſummit, or higheſt part, of the arch, a few degrees 
to the N. of the zenith, only remained ; which con- 
tinued gradually decreaſing till 9h 277, when the 
whole totally diſappeared. „ 
With regard to the weather, the morning of the 
23d was dark and lowring; but the remainder of 
the day, from 100 45 A.M. to ſun- ſet, was bright 
and clear, though cold out of the ſun. The wind 
till fix P. M. was northerly, and blew pretty gh 
1 e ut 
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but then came about to the N. W. From that time 
to 8b 1 5 P. M. it gradually decreaſed, and was ſuc- 
ceeded by almoſt a perfect calm, the leaſt breath of 
air being then ſcarce perceptible. During the conti - 
nuance of the meteor, this calm remained; and after 
the extinction of it, the weather was conſiderably 
milder than before. The 24th was a warmer day 
than any we had had ſince the month commenced, 
the ſun irradiating us from morning till evening with 
his falutary rays. The whole hemiſphere and the 
horizon this evening were clear and ſerene, the fir- 
mament being but ſlightly interſperſed with thin 
whitiſh clouds. That part of it near the horizon 
was tinged with a moſt beautiful 'red colour. The 
ſun, juſt before he emerged out of our hemiſphere, 
perfectly reſembled a globe of fire. 

I have not yet been able to meet with an inſtance 
of a ſimilar phznomenon in any phyſiological papers, 
publiſhed before the year 1750. But accounts of two 
or three meteors ſomewhat reſembling that above de- 
{cribed, in our Philoſophical Tranſactions *, then oc- 
curred. However, that of the 23d of April, 1764, 

differed from one of theſe in it's extent, as well as 
the inconſiderable breadth of the zone forming the 
arch, and the biſſection of the hemiſphere. From 
the others it was ſufficiently diſtinguiſhed by it's moſt 
vivid reſplendent whiteneſs, without any ſhort, white, 
vibrating columns attached to it ; eſpecially, as it 
was neither preceded, attended, nor followed by 
any ſtreaming luminous rays, or coruſcations. 1 
cannot help therefore conſidering this as a ſingular 


: * Phil:/oph. Tranſact. Vol. XLVI, p. 345, 246, 347, 648, 
649% | 


fort 


* 
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ſort of phænomenon, never hitherto honoured with 
an adequate deſcription. If it ſhould appear to the 


Royal Society in the ſame light, they will excuſe the 


trouble given on this occaſion by, 
„„ 
Your much obliged, 
and moſt obedient, 
N humble ſervant, 
Chrift-Chufth, Oxon. Ry TY 
Aug. 29, 1764- John Swinton. 


LVI. Some Remarks upon the Equation of 
Time, and the true Manner of computing 
it. By Nevil Maſkelyne, A. M. Fellow 
of Trinity College, Cambridge, and 
F RS. l — 5 


Read Dec. 13, HE S E remarks were wrote above 

1 a twelve- month ago, and would 
have been then communicated to the Royal Society, 
had not my voyage to Barbados prevented it. Since 
my return from thence, I find part of the miſtakes 
here pointed out acknowledged and corrected by 
M. Delalande, in his Treatiſe of Aſtronomy lately 
publiſhed, to whom I remember to have communt- 
cated my ideas on the ſubject, when he was in 
England, Nevertheleſs, as the error ariſing from 
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taking the equation of the equinoQtal points into 


the account till remains uncorrected by him; and 
as I flatter myſelf, that what is faid here may tend to 
ſet the whole matter in a clear light, I apprehend 
the publication of theſe remarks may till be proper. 
The French Almanack, called the Connoiflance des 
Mouvements Celeſtes, hath been deſervedly eſteem- 
ed by aſtronomers, as the moſt complete publication 


of its kind. Its preſent learned editor M. Delalande | 


hath rendered its uſe more extenſive by making the 
calculations from the lateſt and moſt approved tables, 
and alfo adding ſuch explanations of them, as, at 
the ſame time, lay open before his readers the moſt 
conſiderable improvements of modern aſtronomy. 
Nevertheleſs, as the beſt mathematicians are not in- 


fallible, ſo I have reaſon to think 1 have diſcovered 
ſome errors in M. Delalande's method of computing 


the equation of time in this ephemeris, or, which 


comes to the ſame thing, the mean time, at the in- 


ſtant of apparent noon. 


M. Delalande fays, page of the Connoiſſance * 


1760, which he repeats in the publications of other 
years, that, © to calculate exactly the difference between 
« mean and true time (that is to ſay the equation of 
< time) at the inſtant of apparent noon, the ſum of 


ce the equation of the ſun's centre, the difference 
£ 


* 


ce equation, the equations of Jupiter and Venus, and 
ce that of the preceſſon of the equinoxes, with their 
proper ſigns, muſt be converted into mean ſolar time. 
He adds, that it was impoſſible, before this time, 
ce to obtain the equation of time exactly; 1ſt, becauſe 


« hitherto no account has been made of the four 
VoL. LIV. XX 5s little 


La a 


c 


. 


8 


between his longitude and right aſcenſion, the lunar 


2 
— —— 
- . 8 


* 
* 
ö a 
* 
{ 
MN 
LN 
1 
10 
[7 
« 
1 
I * 
Wh 
0 
I 
: 
* * 9 
U 
125 
oy | 
- bd | 
: 
: 1 
j 
S 
= 
: 
"q 
N i 
D 
ih o 
i, 
y 
. 
: 
"Ks + 
An. 
N 
i" 
1 
T HE 
* 
1 
«TM 


PR_— 
- — = - 4 w 2 2 - 
= — r ͤ—— > — — 
4 - => — — _ 
x = PU _ * 
> = —_——ﬀ — 
% 


my” © RO 
te little equations, the ſum of which may produce 
« above three ſeconds of time; 2dly, becauſe it has 
« been the practice to convert the equation of the 
« ſun's centre, and the difference between his right 
s aſcenſion and longitude into time of the Primum 
« Mobile, inſtead of converting them into mean 
tt ſolar time, which, ſays he, may produce an error 
© of two ſeconds and a half; 3dly, becauſe the 
* equation of the ſun's centre was not known ex- 
« actly before, every minute of which anſwers to 
« four ſeconds in the equation of time.” 
I. readily agree with M. Delalande, that the equa- 
tion of time could not be had fo exactly formerly, as 
it may now, when we have a much more exact 
theory of the ſun, and are lately made acquainted 
with new equations of his motion. I cannot, how- 
ever, aſſent to his poſition, that the equation of the 
cequinoctial points is to be taken into this account, 
together with the other equations, ſince this is not an 
inequality in the ſun's motion, but ariſes from a mo- 
tion of the equator itſelf ; yet of ſuch a kind as can- 
not accelerate or retard the coming of the fun, or 
any ftar lying within the tropics, to the meridian, by 
above a quarter of a ſecond of time. This will, 
perhaps, appear in a good meaſure plain, if it be 
 confidered, that the diurnal motion of the earth 
round its axis is neither accelerated nor retarded by 
the action of the ſun and moon in producing the pre- 
ceſſion of the equinoxes, and variations of the incli- 
nation of the earth's axis to the ecliptic. The effect 
of theſe actions is, that the terreſtrial pole, each day, 
deſcribes a ſmall arc of a circle about the centre of 
the carth, in the plane of a celeſtial meridian paſſing 
2 through 
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through the ſun or moon, or rather one between 
both; and, conſquently, the equator of the earth 


has its motion in its own plane neither accelerated 
nor retarded, but obtains a new motion, wnoſe axis 


is one of its own diameters. This is the true origin, 
as well of the minuter and periodical nutations, as 
of the regular and perpetual motion of the earth's 


axis about the pole of the ecliptic, obſerved in all 


ages, on which the continual preceſſion of the 
equinoxes depends. 
But, to illuſtrate more fully the point in queſtion, 


let P, fee fig. repreſent the north pole of the 
celeſtial equator, which ſuppoſe to be tranſlated, in 


any certain time, from P to Q, through the * 


ſpace PQ, upon the meridian PD, by the actions 
of the ſun _ moon ; let A be the equinoQial point 


of aries, and S the fan or ſtar. It is evident, that, 


as the rotation of the earth round its axis is no way 
—_— the tranſlation of the celeſtial pole from P 


to Q along the arch P Q, of the celeſtial meridian 


P D, will occaſion no alteration in the time of any 
given meridian of the earth coming to the fixt ce- 


leſtial meridian PP, nor conſequently in the time of 
the ſun or ſtars, when lying in this meridian, ap- 


pearing to paſs the meridian of the given place; 


contrary to what ſhould follow from the” method of 
computing the equation of time, uſed in the Con- 


noiſſance des Mouvements Celeſtes; according to 
which, as long as the equation of the equinoxes is 


any thing, the equation of time muſt be affected 


thereby, and conſequently the abſolute time « the 


ſun's paſſing the meridian. 


X x 2 But, 


I 3490] 

But, if the ſun or ſtar lie not in the celeſtial meri- 
dian P D, but in ſome other meridian PS, at 8, 
then the ſpherical angle 8 PD is the diſtance of the 
ſun from the meridian PD, when the pole is at P, 
and 8 Q is his diſtance from the fame meridian, 
when the pole is tranſlated to Q. Let PT, QT, 

meeting in T, be tangents of the meridians PS, 
QS, in P and Q; TQD being the external angle 
of the rectilineal triangle TP Q, the angle PT Q 
is — TQD —TPD — SQD—SPD, and, 
therefore, is a meaſure of the alteration of the time 
of any meridian of the earth's coming to the ſun at 
8, produced by the tranſlation of the pole from P to 
Q. Now the fine of P T.Q 1s to the fine of TPQ, 
as PQto T Q; whence, calling the radius unity, 
and taking PQ, on account of its ſmallneſs, = the 
fine of PQ, and the angle PT Q = the fine of 
PT Q, we have PT A — —— . SD the 

tranſlation of the pole x the fine of the right aſ- 
cenſion of the ſun or ſtar reckoned from the meri- 
dian in which the pole moves, — the tangent of the 


polar diſtance, or, which is the fame thing, x the 
tangent of the declination. Therefore, as P Q, 
arifing from the nutation of the earth's axis, never 
exceeds 9” 2, the greateſt value of PT Q, for the 
ſun can never exceed 9“ : x tangent of 23* + the 
ſun's greateſt declination, = 4”, 1 which anſwers to 
about + of a ſecond of time: and ſo much, and no more, 
may the ſun come ſooner or later to the meridian, 
on account of the nutation of the earth's axis: 
whereas, if the equation of the equinoxes was to be 
applied directly in the computation, according to 

M. Delalande's 
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M. Delalande's method, it would ſometimes, _ 
when at its maximum of 18”, produce nearly 1 2 
ſecond of time. ; 

But, tho this demonſtration may be admitted to be 
Juſt, yet it may perhaps be aſked, wherein lay the fault 
of the method of computation here cenſured, and 
whether the time of the ſun's coming to the meri- 
dian is not regulated by his right aſcenfion ? It may 
alſo be thought requilns, that the true manner of 
computing the equation of time, from the ſun $ 
right aſcenſion, ſhould be ſhewn. 5 

Firſt, let it be obſerved, that when the pole is at 
P, A is the equinoctial point, and, when the pole 
is tranſlated to Q, ſome other point B is the equi- 
noctial point: therefore the ſun's mean right aſcen- 
ſion UP A is reckoned from A, and his apparent 
right aſcenſion B QS, computed from his longitude, 
corrected by the equation of the equinoxes A B, or 
B 8, is reckoned from another point B. Now the 
equation of time is proportional to the difference be- 
tween the ſun's mean and ”_ right aſcenſion, both 
reckoned from the ſame point; ſo that if the ſun's 
mein right aſcenſion is 3 ſrom A, his apparent 
right aſcenſion, in this caſe, ſhould be rene from 
A too; or if the apparent right aſcenſion is reckoned, 
more properly, from the apparent right equinox B, 
his mean right aſcenſion, for this purpoſe, ſhould be 
reckoned from B likewiſe. For it is plain, from 
what has been ſaid above, that no ſmall motion of 
the pole P can at all affect the abſolute time of a 
ſtar in the equator's coming to the meridian of any 
place; for, the tangent QT then becoming infinite, 
the angle 5 T Q vaniſhes ; therefore the mean equi- 


NOX 


FT PT my 
nox A will come to the meridian at the fame inſtant 
of abſolute time, as if the pole had not been 


tranſlated from P to Q; and the difference of time 


between the ſun S coming to the meridian, and a 
fictitious ſun U, ſuppoſed to move uniformly in the 
_ equator, with a motion equal to the ſun's mean mo- 
tion in longitude, or the equation of time will be there- 
fore meaſured by AQSSAPU, the difference of 
their right aſcenſions reckoned from the fame point 
A. It will alſo, by the like reaſoning, be meatured 
by BQS BP U, the difference of their right aſcen- 
ſions reckoned from the ſame point B; for B being 
the equinox, when the pole is at Q, the abſolute 
time of the point B paſſing the meridian of any 
place will remain the ſame as if the pole had conti- 
nued at P; whence the propoſition eaſily follows, in 
like manner as above. . 
It may be now proper to ſhew how the equation 
of time, as affected by the nutation of the earth's 
axis, ought to be computed. This may be done two 
ways. The firſt follows from what has been juſt 
laid down: correct the mean right aſcenſion of 
« the fun UP A, by the preceſſion of the equinoxes 
in right aſcenſion AP B (which is always to the 
preceſſion in longitude B A, as coſine of the obli- 
quity of the ecliptic, to the radius, or as 12 to 
13 nearly, the difference of the ſun's mean right 
« alcenfion thus corrected BPU, and the ſun's appa- 
«« rent aſcenſion B QS, turned into time, is the true 
equation of time,” 
Otherwiſe the effect of the nutation of the earth's 
axis upon the equation of time, if thought deſerv- 
ing notice, as it can never exceed : of a ſecond of 


time, 


0 
cc 
cc 


(0 


0  ® Bi 
time, might be computed from the angle PT Q 
P Q x fine of TPD— TQ, which, ſuppoſing 
the nutation of the pole to be performed in a circle, 
whoſe radius is 8“, or a mean between the two con- 
jugate ſemi-axes of the ellipſis, in which it really 
moves, is — 8” x tangent of the ſun's declination 
x coſine of the difference of ſun's right aſcenſion, 
and the longitude of the moon's aſcending node. 

But this is not the only miſtake in the computa- 
tion of the equation of time in the Connoiſſance des 
Mouvements Celeſtes, though it may exceed one 
ſecond of time. M. Delalande fays that the ſum of 
the equation of the ſun's centre, the difference be- 
tween his longitude and right aſcenſion, and the 
ſum of the four little equations, muſt be converted 
into mean ſolar time, in order to find the equation 
of time; and adds, that no exact equation table 
could be had, before this time, for - three reaſons, 
one of which is, that it has always been the practice 
to convert the equation of the ſun's centre and the 
difference between his longitude and right aſcenſion 
into time of the Primum Mobile, inſtead of mean 
ſolar time, which, ſays he, my produce an error 
of 2 2 ſeconds. 

Now I muſt here freely own, that as I could not, 

without ſome reluctance, and only from the fulleſt 
proof, allow all the mathematicians and aſtronomers, 
before this time, to have been miſtaken in the man- 
ner of converting the quantities above-mentioned 
into time, ſo I can find no reaſon to conclude fo 
from what has been cited above: on the contrary, 
from a full conſideration of the ſubject, I apprehend 
the method hitherto uſed by the mathematicians to 
be 


m_ 
be juſt, and that the author has himſelf fallen into an 
equal miſtake with that of which he accuſes them. 
But, in order to ſet this matter in a clearer light, 
it will be firſt neceſſary to confider motion and time, 
relatively to each other; for, except this be done, it 
will be impoſſible to underſtand any thing preciſe 
from converting a certain number of minutes and 
ſeconds into mean ſolar time, or time of the Primum 
Mobile. 5 . 
There are three different kinds of time uſed by 
aſtronomers, ſidereal time, apparent ſolar time, and 
mean ſolar time. The interval between the tranſit 
of the firſt of Aries acroſs the meridian one day, and 
its return to it the next day, is called a ſidereal day, 
which is divided into 24 equal parts or hours, and 
the hours into minutes, Sc. This time is ſhewn by 
a clock regulated to agree with the tranſit of the ſtars 
acroſs the meridian. The interval between the 
tranſit of the ſun acroſs the meridian one day, and 
his tranſit the next day, is called an apparent ſolar 
day, which is divided into hours, minutes, Cc. of 
apparent time. The ſolar day, it is manifeſt, and 
its hours, minutes, &c. are of different lengths, at 
different times of the year: on account of which 
inequality, a good clock, which keeps equal time, 
cannot long agree with the ſun's motion, which is 
unequal. Therefore, aſtronomers have deviſed an 
imaginary time, called mean ſolar time; which is 
what would be pointed out by the ſun, if his motion 
in right aſcenſion from day to day was uniform, or, 
in other words, it is what would be pointed out by a 
fictitious ſun or planet ſuppoſed to move uniformly 
in the equator, with a motion equal to the mean 
4 motion 
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motion of the ſun in longitude, its diſtance from the 
firſt point of Aries (meaning hereby the mean equi- 
nox) being always equal to the mean longitude of 
the ſun : and as apparent noon is the inſtant of the 
true ſun's coming to the meridian, ſo mean noon is 
the inſtant at which this fictitious planet would come 
to the meridian. The interval between its coming to 
the meridian on any two ſucceſſive days is a mean 
ſolar day, which is divided into hours, minutes, Cc. 
of mean ſolar time; all which it is manifeſt will pre- 
ſerve the ſame length at all times of the year. 
The equation of time, at the inſtant of apparent 
noon, or of the ſun's paſſing the meridian, being 
equal to the difference between mean time and 12 
hours, is alſo equal to the interval between the mean 
and true ſun's paſſing the meridian expreſſed in mean 
| ſolar time: to find which, we have the diſtance of 
the mean ſun from the meridian, at the inſtant of 
apparent noon, equal to the difference between the 
ſun's apparent and mean right aſcenſion (both reckoned 
either from the mean or apparent equinox) which 
may be called the equation of right aſcenſion. The 
queſtion, therefore, comes to this, How many mi- 
nutes and ſeconds of mean ſolar time doth the mean 
ſun take to move this diſtance up to or from the 
meridian ? Aſtronomers hitherto have allowed 1 mi- 
nute of time to every 15 minutes of right aſcenſion, 
and fo in proportion; and, I apprehend, juſtly too; 
for does not the mean ſun, in returning to the me- 
ridian, deſcribe 360* about the pole in 24 hours of 
mean ſolar time; whence it is plain, that his depar- 
ture from the meridian is at the rate of 15 to 1 
hour, and 15 to 1 minute of mean ſolar time. 
__ VoL., LV.- + & 28 Therefore 
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Therefore aſtronomers have not converted the equa- 
tion of right aſcenſion into time according to the 


motion of the Primum Mobile; for, the equation of 


time being mean ſolar time, and the motion of the 
Primum Mobile being compleated in 23 H. 56 M. 
48. of mean ſolar time, therefore 15* motion of 


the Primum Mobile does not anſwer to 1 hour of 


mean ſolar time (though it does to 1 hour of fidereal 
time) but to the 24th part of 23 H. 56 M. 4 8. or 
59 M. 50 8. And it appears, that the equation of 
time in the Connoiſſance des Mouvements Celeſtes 


has been computed in this manner, and the table in 
the 7ꝗth page of the Connoiſſance for 1761 has been 
made uſe of, entitled, A table to convert into de- 


te grees the time of a clock regulated according to the 
© mean motion of the ſun.” The degrees of this ta- 
ble are evidently degrees of the Primum Mobile, 
1 hour of mean ſolar time giving 15 2/ 27,8”, 


which anſwers to the motion of the ſtars from the 
meridian, but not to the mean motion of the ſun from 


thence, which is 15* to 1 hour of mean ſolar time: 


whence it appears, that this writer hath evidently 
fell into the miſtake of taking motion or ſpace of the 


Primum Mobile, inſtead of the mean motion of the 
ſun from the meridian ; an equal miſtake to that of 
which he erroneouſly ſuppoſes former mathemati- 


cians to have been guilty, in computing the equation 
of time. So that the equation of time in this ephe- 
meris, beſides the miſtake ariſing from the taking 


in the equation of the equinoctial points into the 
account, is conſtantly too ſmall in the proportion of 
24 hours to 23 H. 56 M. 45. or of 366 to 365, or 
too ſmall by 1 ſecond upon every 6 minutes of the 

equation 


4. 
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equation of time: and the miſtake of 2 ; ſeconds, 
which was ſuppoſed to be found in the old manner 
of reducing the equation of right aſcenſion into time, 
really takes place in this new method ; which, added 
to 1 ſecond of time, ariſing from the miſtake in 
taking the preceſſion of the equinoxes into the ac- 
count, produces 3 4 ſeconds, an error which, I ap- 
prehend, the aſtronomical equation tables uſed fince 
Mr. Flamſtead's time have but rarely exceeded. 

To ſome, who are not well acquainted with the 
preſent improved ſtate of aſtronomy, the difference 
in queſtion may ſeem a matter of indifference, and 
too trifling for notice. But, if truth is the object of 
all our enquiries, why ſhould we wilfully go beſide it 
in the ſmalleſt matters? And is it not a juſtice due 
to paſt aſtronomers, to whom we owe the founda- 
tions of all our knowledge, to vindicate them even 
from the ſmalleſt cenſure, which they do not appear 
to deſerve? At the ſame time, I flatter myſelf, that 
the learned editor of the Connoiflance des Mouvements 
Celeſtes, and alſo the friends of the late illuſtrious Abbe 
de la Caille, who, I believe, was inadvertently the 
firſt author of this miſtake, will take no offence at my 
endeavouring to clear up a point, which they, doubt- 
leſs for want of having given ſufficient attention to, 
ſeem to have miſtaken : ſince, truth being the com- 
mon object of all our purſuits, we ought candidly 
to accept as well the aſſiſtance we receive from each 
other for bringing us into the right road, when we 
happen to have ſtrayed from it, as for helping us 
torward on our journey. 


The Figure referred to in p. 339. ſhould be TAB. XX. 
Y y 2 LVII. Afro- 
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LVII. Afronomical Obſervations made at 

the Iſland of St. Helena, by Nevil Maſke- 
lyne, M. A. Fellow of Trinity College, 
Cambridge, and F. R. S. 


T O 
THE RIGHT HONOURABLE 
The Earl of MO RT ON, PxxsIDENT, 
A N D 


The Frrlows of the RoYAL SOCIETY, 
THE 


Following Obſervations made, when I was em ployed , 
by their Appointment, at ST. HELENA, 
ARE 


Moſt ref) pedtfully preſented, by, 
His Lordſhip's, 


And the Royal Society's, 
| | Moſt obedient, 
Humble Servant, 


Nevil Maſkelyne. 


THE 
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Read Dec. 20, 1764, HE following obſervations 
and Jan. 20, 1705- -were taken with a reflecting 
teleſcope, of two feet focal length, made by Mr. 
Short (of a ſimilar ſize and conſtruction to thoſe uſed 
in the obſervation of the Tranſit of Venus, by him- 
ſelf at Saville Houſe, by Mr. Green at Greenwich, 
and by Meſſ. Maſon and Dixon at the Cape of Good 
Hope), with an equal altitude inſtrument made by 
Mr. Bird, and a clock, with a gridiron pendulum, 
made by Mr. Shelton, an account of whoſe going, 
at Greenwich, before my departure for St. Helena, 
and immediately upon my arrival there, is contained 
in Phil. Tranſ. Vol. LII. Part II. Page 434. and the 
difference of gravity between thoſe two places thence 
deduced. 5 3 
The almoſt continual cloudineſs of the ſkies, at the 
Iſland of St. Helena, renders it a very inconvenient 
place for the making of aſtronomical obſervations, 
which I had the mortification to experience in loſing 
the ſight of the exit of the planet Venus, from the 
ſun's diſc, on the 6th of June 1761, to obſerve which 
was the primary motive of my going thither. I 
ſhould have thought myſelf, in a great meaſure, 
compenſated for this miſchance, if I had been enabled, 
by the help of the ten foot ſector, provided me at 
the expence of the Royal Society, either to prove or 
diſprove the exiſtence of a ſenſible annual parallax 
of the ſtar Sirius, ſome reaſons for the probability of 
which I laid before the Royal Society, in a paper fince 
publiſhed in Phil. Tranſ. Vol. LI. P. II. p. 889, and, at 
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the ſame time, offered a propoſal for the diſcovery 
of the fame, by obſervations of the zenith diſtance 


of that ſtar, to be made at the iſland of St. Helena. 


But, unfortunately, when I came to ſet up the ſector 
there (which, through the tardineſs of the workman 
in finiſhing it, I had not had an opportunity of 
proving, as I had wiſhed, before my departure from 
England) I ſoon found a ſtrange irregularity in the 
obſerved zenith diſtances of the ſtars, amounting to 
10, 20, and ſometimes even 30 ſeconds. After 
having ſatisfied myſelf, by various trials, that theſe 
great differences in the obſervations did not ariſe from 


any bending of the tube of the teleſcope, which 


conſtitutes the radius of the inſtrument, or from any 
looſeneſs in the object-glaſs, or inſtability of the 
wooden three-legged ſtand, which ſupports the ſector, 
I, at laſt, found the cauſe of error to lie, where I 
had leaſt ſuſpected it, in the imperfection of the 
ſuſpenſion of the plumb-line (which is a fine filver 


wire) from the neck of the central pin; for, upon 
taking the loop of the plumb-line off the pin, and 


putting on again, after turning it half round, or 
putting on a new one, I found the plumb-line 
would apply itſelf to a different part of the limb of 


the ſector, commonly by 10, and frequently by 20 


ſeconds. This experiment, with the ſame event, I 


had the honour of exhibiting before a committee of 


the Royal Society, for their ſatisfaQtion, as to the 
cauſe of the failure of my intended obſervations, 

September 11, 1762, at the Britiſh Muſeum. 
The irregularities in queſtion evidently aroſe from 
the friction of the loop of the plumb-line againſt the 
neck of the central pin; a fault, to which moſt ig 
tne 
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the ſectors, made before mine, have probably been 
liable. Indeed the fault became more glaring here, 
by the workman's having made the diameter of 
the neck of the central pin fo large as th of an 
inch ; but that the errors cannot be entirely removed 
by leſſening the neck of the pin, I can aſſert from 
my own experience, having cauſed a pin to be made 
with the neck only _*.** of an inch in diameter (and 
beyond that it cannot well be reduced) by which I 
ſtill found an irregularity in the ſuſpenſion of the 
plumb- line, to the amount of 3”, a quantity, though 
ſeemingly ſmall, yet of great conſequence in the nice 
obſervations to which this inſtrument is generally 
applied, and which it is capable of taking to a pro- 
digious exactneſs, when the ſuſpenſion of the plumb- 
line is accurately provided for. Mr. Bird has con- 
trived one of fix foot length, for ſettling the limits 
between Pennſilvania and Maryland, in which the 
plumb-line is adjuſted ſo as to paſs over againſt, and 
biſſect a ſmall point at the centre of the inſtru- 
ment. 

I cannot, on this occaſion, omit —— that the 
late learned Abbe de la Caille's ſector, with which 
he made his principal obſervations, from ſome of 
which I inferred the probability of an annual par- 
allax of Sirius, ſeems to have had a like fault with 
my ſector, as may be inferred not only from the 
differences in the obſervations themſelves, but alſo 
from the brief account of the ſuſpenſion of that in- 
ſtrument, contained in a letter with which I have 
been favoured by M. Delalande from Paris, an extract 
of which I preſented to the Royal Society. Vide 
Phil. Tranſ. Vol. LIL Part 2. Page 60. 

Let 
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Let me obſerve alſo, that the 9 foot ſector, made 
in London by Mr. Graham, with which the gentle- 
men of the Royal Academy of Sciences at Paris 
meaſured a degree of the meridian, at the polar 
circle, and afterwards:a degree between Paris and 
Amiens, had, at the time of their making thoſe ob- 
ſervations with it, the ſuſpenſion of the plumb-line 
_ contrived after the fame manner as mine (whatever 

alterations may have fince been made in it) as ap- 
pears from M. De Maupertuis's minute and accurate 
deſcription of the ſaid inſtrument, in his account of 
the meaſure of the degree of the meridian between 
Paris and Amiens : for he there ſays, that the part of 
- the central pin, on which the loop of the plumb- 
line was hung, reſembled the meeting of two oppo- 
ſite cones at their points; which is an exact deſcrip- 
tion of the form of the neck of the central pin of 
my ſector. But, though this capital defect in the 
. ſuſpenſion of the plumb-line of my inſtrument 
(which I could not correct, at St, Helena, for want 
of workmen and tools) prevented me from deciding 
the queſtion concerning the annual parallax of Sirius ; 
yet, as I am conſcious, the want of ſucceſs did not 
ariſe from any fault of mine, I ſhall endeavour to 
conſole myſelf for my diſappointment, by the reflexion, 
that I may, at leaſt, have contributed ſomething to 
the benefit of aſtronomy, by having diſcovered, by 
my experiments, the imperfection of the above- 
mentioned method of ſuſpenſion of the plumb- line 
in ſectors, which no one ever ſuſpected before, and 
ſo may be the means of preventing any more in- 
ſtruments of this kind being conſtructed in os =_ 
5 faulty 
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faulty manner, and conſequently any future aſtrono- 
mers being deceived in their obſervations, 
There ſtill remained one object worthy of atten- 
tion, which I had alſo propoſed to the Royal Society, 
and received their encouragement to proceed in it. 


This was the obſervation of the horary parallaxes of 


the moon, by the difference of right aſcenſion in 
time between the moon's enlightened limb, and ſtars 
near her parallel of declination: a kind of obferva- 
tion never before made to my knowledge, by any 
aſtronomer, in a latitude fo near to the equator, as 
St. Helena; which, by determining the mean hori- 
zontal parallax in that latitude, infers alſo, by a pro- 


portion, which will come out ſenſibly the ſame upon 
any probable hypotheſis of the figure of the earth, 


the mean equatorial parallax, which hath never yet 

been deduced in any manner fo nearly direct, 

For the purpoſe of making theſe obſervations, I 
was provided with a polar axis, ſuitable to the la- 
titude of the place, on which my reflecting teleſcope 
was mounted, and a particular additional eye-piece, 
having fine filver wires ſtretched in the focus of 
the neareſt eye-glaſs, The cell containing the 
wires being moveable round about, by means of 
a ſcrew, it was eaſy to cauſe any ſtar near the moon”: 


parallel of declination to run exactly along one of 


the wires, which may be called the direCting wire, 


from the centre to the extremity of the field of the 


teleſcope. The exact inſtants of the ſtars paſting 
three wires placed perpendicular to the former, which 
may be called the horary wires, repreſenting ſmall 
portions of horary circles, were noted by the clock 
Vor. LIV. L 2 to 
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to the exactneſs of th of a ſecond of time; as were 
alſo the inſtants of the moon's enlightened limb 
paſſing the fame wires. It is manifeſt that the 
difference of time, obſerved by the clock, between 
the ſtar and the moon's limb paſſing the horary 
wires, reduced to ſidereal time, and from thence into 
parts of the equator, is the apparent difference of 
right aſcenſion between the ſtar and the moon's limb 
paſſing the horary wires. The ſame obſervations re- 
peated after an interval of ſome hours gave the pre- 
ſent difference of right aſcenſion between the ſtar and 
the moon's limb; whence the moon's apparent mo- 
tion in right aſcenſion, or the difference of theſe dif- 
ferences is known; which ſubſtracted from the 
moon's motion in right aſcenſion, in the given inter- 
val of time, owing to her proper motion in her 
orbit, computed, in the moſt exact manner, from 
the beſt tables, leaves the remainder for the change 
of the moon's parallax in right aſcenſion between 
the two times of obſervation ; the ratio of which to 
the horizontal parallax at that time being alſo com- 
puted, the horizontal parallax of the moon is known: 
and conſequently, by the help of a proportion bor- 
 rowed from the tables, the mean horizontal paral- 
lax of the moon in the latitude where the obſerva- 
tions are made. The mean horizontal parallax be- 
ing deduced in this manner from a great many ob- 
ſervations on different nights, the mean of all the 
reſults may be taken, as approaching very near to 
the truth: for the advantage is fo great from taking 
a mean of a great number of aſtronomical obſerva- 
tions, that any degree of exactneſs required, may 
2 be 


W 
be thereby obtained, provided they are not liable to 
any conſtant and uniform cauſe of error: as has 
been clearly ſhewn by my late worthy and learned 
friend Mr. Thomas Simpſon, Phil. Tranſ. Vol. 
XLIX. Part I. Page 82; and alſo in his Miſcellaneous 


Tract, Page 64. Therefore I cannot but think, 
that, from a conſiderable number of ſuch obſerva- 


tions, the mean horizontal parallax, and thence the 
mean equatorial parallax of the moon might be de- 


duced certainly to a ſingle fecond, or ever nearer if 


required, _ 

In hopes of attaining ſuch a degree of exactneſs, 
I endeavoured to multiply my obſervations as much 
as poſſible: yet, through the great cloudineſs of the 
iſland, could not obtain more than three nights com- 


plete obſervations. If theſe ſhould appear too few to 


attain the exactneſs propoſed, yet they may contri- 
bute, in a good meaſure, thereto. However, I have 


ſince had an opportunity, during my refidence at 


the iſland of Barbadoes, in the latitude of 137 north, 


which z' degrees nearer the line than St. Helena, 


to repeat theſe obſervations to a very great number, 
from which, I doubt not, the mean equatorial par- 
allax of the moon may be accurately determined. 

I ſhall here defire to remark, that, if the like ob- 
ſervations were repeated in different latitudes, they 
would probably afford the beſt means yet propoſed 


for aſcertaining the true figure of the earth; as they 


would determine the ratio of the diameters of the 
parallels of latitude to each other, the horary par- 
allaxes being proportional thereto: and, after all 
the experiments and obſervations that have been made 
2 2 2 on 
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on this ſubject, we ſhall probabl y, at laſt, be in- 
debted to obſervations of the moon's parallax for the 
beſt determination of it: for though the earth affords 
but a ſmall baſe at the moon, yet, by repeating 

theſe trials, and comparing their reſults, we may 
hope to attain that degree of exaCtneſs, which we 
could never expect from fewer obſervations. 
As I look upon the ſpecies of obſervations here 
ſpoken of to be of very important uſe for the im- 
provement of aſtronomy and geography, and as ſuch 
defire to recommend the practice of them, eſpecially 
to thoſe who may have occaſion to viſit countries of 
_ diſtant latitudes; I ſhall briefly mention ſuch further 
particulars, which the experience I have had, and 
my attention have ſuggeſted to me, the obſervance 
of which may conduce to the greater accuracy, as 
well of the obſervations, as of the INI to be 
deduced from them, 
I apprehend the uſe of a polar axis to be very ne- 
 ceſſary for rightly managing the teleſcope, as well 
for finding what ſtar it is proper to compare the 
moon with, as for preſerving the poſition” of the 
wires unvaried, after their adjuſtment, A very 
nice and exact polar axis is not requiſite; but a cheap 
one, and ſuch an one as may eafily be provided, will 
ſuffice. Mine was formed by a braſs ſocket, making 
an angle with the horizontal top of the ſtand equal 
to 16 or the latitude of the place, receiving the 
braſs cylindrical ſupport of the teleſcope, inſtead of 
the perpendicular ſocket of the common ſtand : and 
the teleſcope was firmly confined in the ' ſocket by 
a * (crew which * through one fide 2 
the 
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the ſocket into ſome of the holes, wich were drilled 
in the ſupport of the teleſcope. 

The polar axis may be ſet near enough to the di- 
rection of the meridian, by a magnetic needle, * 2 
ing for the variation; or, even by the ſight, 
vided the walls of the obſervatory be built ay 
north and ſouth. This being done, and the direct- 
ing wire being brought into ſuch a poſition, that the 
ſtar may run exactly along it from the centre to 
the extremity. of the field of the teleſcope ; then if 
the ſcrews-of the rack work be turned, and the ſtar 
be brought back to the interſection of the wires, it 
will be found to run exactly along the directing wire 
again ; and this I generally found would be the caſe, 
even for a very conſiderable ſpace of time, though : 
the ſtar had, in the mean time, advanced a confi- 
derable way from eaſt to weſt by the diurnal rota- 
tion; fo that it is not always neceſſary to re-adjuſt 
the wires after each ſett of obſervations, though it 

may be proper to examine whether they require it 
or not. Hence it follows, that there can be no 
danger of diſturbing the poſition of the wires after - 
their adjuſtment, by bringing the ſtar back to the 
entrance of the teleſcope, in order to obſetve its 
paſſage acroſs all the horary wires. 

Sometimes it fo happens that a proper ſtar cannot 
be found that precedes the moon, to compare her. 
with; in ſuch a caſe, the obſerver muſt compare her 
with a ſtar following her, and adjuſt the wires by 
making ſome bright point of the moon run along 
the directing wire, which is a more exact method than 
by making the directing wire a tangent to the moon 0 
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north or ſouth limb. Here, indeed, the directing 
wire cannot repreſent a parallel to the equator, on 


account of the moon's continual change of decli- 
nation, but will make a ſmall angle therewith ; 
which may be computed, and the obſervations cor- 


rected accordingly. But the correction may be eaſier 
made, as follows, let @ expreſs the moon's apparent 


angular motion about the pole of the world in four 
minutes of time, being the difference of her proper 
motion 1n right aſcenſion, and the change of her par- 


allax in right aſcenſion: 4 her apparent motion and 


declination in the ſame time, h the difference of the 
apparent declination of the moon, and that of the 


ſtar, v the radius, and c the coſine of the moon or 
ſtar's declination ; the correction to be applied to the 


moon's right aſcenſion, or the — 5 right 


aſcenſion of the moon and ſtar is þ X - Xx = If 


the moon is approaching the ſtar's parallel of decli 
nation, ſhe will come to the horary wire relatively 
too late for the ſtar, and her right aſcenſion, deduced 
immediately from that of the ſtar, will be too great, 
and muſt be diminiſhed by the correction here inen- 
tioned; but, if the moon is receding from the ſtar's 


parallel of declination, ſhe will come to the horary 


wire relatively too ſoon for the ſtar, and her right 
aſcenſion, immediately deduced from that of the 


ſtar, will be too ſmall, and muſt be increafed by the 
; above-mentioned correction. 


There is another attention, which the nice ob- 
ſerver will not think too trifling for his notice, name- 
ly, to examine whether the wires of his teleſcope 


Axe 


3591 


are placed at exact right angles to each other (which 
they ſeldom are) and, if they are not, what the 
quantity of deviation is, in order to make an al- 
lowance for it in the reduction of the obſervations. 
This may be tried feveral ways. I examined the 
wires of my teleſcope at Barbados, by a great many 
obſervations of the difference of right aſcenſion: of 
ſtars, which differed conſiderably from each other 
in declination, namely Arcturus, and the little ſtar 
accompanying it, and the virgin's ſpike, and a ſmall 
| ſtar preceding it; firſt with the wires in the common 
poſition, and next when turned a quarter round, 
making the middle horary wire ſerve as a directing 
wire; for, if the wires do not cut each other at right 
angles, the difference of right aſcenſion of the 

ſtars will come out too much one way, and as much 

too little the other way, and half the. difference will 
be the correction in this caſe, whence it may be in- 
| ferred in all other caſes. Or, the angle of the de- 
viation of the wires from a right angle being hence 

found, the correction of the difference of right 
aſcenſion of the moon and ſtar, is to the difference 
of their apparent declination ; as the ſine of the angle 
of the deviation of the wires is, to the coſine of the 
moon or ſtar's declination, | 
I have determined the deviation of the wires of 
the teleſcope, which I uſed at St. Helena, by com- 
paring them with a right angle, formed by two 
ſilver wires on a braſs plate, fixed up in a window at 
the diſtance of 30 feet from the teleſcope. The 
extent of the compaſſes, with which the interſecting 
arches were ſtruck, for finding the — x 
es” es 
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lines on the plate, being no leſs than ſeven inches, 
thoſe wires may be ſuppoled to differ inſenſibly from 
a right angle to each other. The teleſcope being 
adjuſted for ſeeing them diſtinctly, I brought that 
wire of the teleſcope, which in celeſtial obſerva- 
tions repreſented a parallel of declination, to be ex- 
actly parallel to one of the wires on the plate, with 
the ſmalleſt interval poſſible; and, at the ſame time, 
made the middle perpendicular, or horary wire, to 
paſs through the interſection of both the wires in 
the window: when I plainly diſcerned, that the wires 
of the teleſcope were not exactly perpendicular to 
each other, the ſuperior angle to the right being ma- 
nifeſtly acute, and the ſuperior one to the left obtuſe. 
This I further verified by applying the acute angle 
to the left hand ſuperior angle of the plate, turning 
the wires in the teleſcope a quarter round, from right 
to left, by the ſcrew adapted for this purpoſe, when 
the ſame difference appeared as before. This proved 
alſo that the wires on the plate made exact right 
angles with each other; otherwiſe the acute angle 
of the wires of the teleſcope could not have ap- 
peared to differ equally from both of them. To 
find the exact difference of the angle made by the 
wires from a right angle, I had a third wire placed 
exactly parallel to one of the former on the plate at 
the diſtance of th of an inch; when by applying 
the angle of the wires of the teleſcope to the right 
angle on the plate, the deviation of the former from 
the latter appeared to be equal to half the interval 
of the parallel wires at the extremity of the field 
of view ; but the ſemi-diameter of the field of the 
teleſcope at the diſtance of the wires in the window 
| being 
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being meaſured 288 of an inch; whence the angle 
of deviation of the wires, from a right angle, is 21 
minutes. But, by a mean of 11 trials, the quantity 
of the deviation came out 28/ , the extreme reſults 
being 21” and 36'. This is the deviation of the 
ſouth part of the middle horary wire, from a perpendi- 
_ cularity, to the directing wire towards the caſt, in the 
obſervations at St. Helena; a ſtar, that paſſed ſouth 
of the centre of the teleſcope, coming to the ho- 
rary wire too ſoon, and a ſtar that paſſed north of the 
_— coming later to the horary wire than it ought 
= N 35 
In order to determine whether the two other ho- 
rary wires were parallel to the middle one, or, if 
not, what angle they made with it, I compared the 
tranſit of 13 ſtars acroſs the three horary wires, with 
thoſe of as many more ſtars differing conſiderably 
in declination from the former, all obſerved at St. 


Helena; and from the differences of right aſcenſion 
at the ſeveral wires, after making an allowance for 


the convergence of the meridians, which however 1s 


not 2/, I found the ſouth part of the firſt or eaſtern 
wire to deviate from a paralleliſm with the middle 
one towards the weſt by 9/,8, and the weſtern wire 


to deviate towards the eaſt by 5, 4; hence it appears 
that the ſouth parts of the eaſtern, middle, and weſtern 
horary wire differed from a perpendicularity to the di- 
recting wire towards the eaſt, in the obſervation of 
St. Helena, by 18/,7, 28' 2, and 34', the mean devi- 
ation of all the three being 27 or only 1 4 different 
from that of the middle horary wire. This quan- 
tity of the mean deviation of the wires 1s alſo con- 
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| firmed by a compariſon of ſix differences of right 


aſcenſion 2 ſtars obſerved at St. Helena, with the 


ſame obferved, at my defire, fince my return, at the 


Royal Obſervatory, by the tranſit inſtrument, which 


gives 27” +, agreeing exactly with what has been here 


found in a more certain manner. 

Sometimes, in making theſe obſervations, it ſo 
happened, that ſeveral ſtars lay near the moon's par- 
allot of declination ; when I obſerved all of them, 
; as well 
to obviate the hazard of miſſing to obſerve the right 
ſtar again after an interval of ſeveral hours, as to ob- 
tain a greater number of compariſons of the moon's 
motions in right aſcenſion, and ſo reduce the un- 
avoidable errors of the obſervations as much as 


poflible. 


It may be proper to remark, that the moſt con- 
venient time for making theſe obſervations, is when 
the moon is ſtationary at her greateſt declinations ; ; 


when ſhe may be compared with the fame ſtar, with 
a teleſcope having a moderate field of view, for 


ſeveral hours. The change of the moon's parallax 
in declination is then alone to be feared ; but if the 
obſervations are made nearly at the ſame diſtance from 
the meridian, both on the weſtern and eaſtern fide, 


the parallax returning to the ſame quantity, will oc- 


caſion no difficulty. Sometimes, when the moon 
is not exactly at, but only near, her greateſt declina- 
tion, by obſerving her on the proper fide of the me- 
ridian, the effect of parallax may be found to be con- 
trary to, and conſequently counteract, her change of 
declination ariſing from her proper motion. 


Through 
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great cloudineſs of the ſkies at St. 


Through the 
Helena, I could obſerve the moon only one ni 
namely January 8, 1762, near her limits of decli- 
nation ; on the other nights, I endeavoured to com- 
pare her with as many ſtars as came within the field 
of the teleſcope, truſting to determine afterwards the 
difference of right aſcenſion of the ſtars, with which 
ſhe was compated in the former and latter obſerva- 
tions of the ſame night. This defign I have fince 
completed, by procuring a great many tranſits of 
theſe ſtars, to be obſerved on the meridian, at the 
Royal Obfervatory, in the latter end of the year 
1762, and beginning of the year 1763; many alſo 
I] made there myſelf. An account of them is e 
at the end of the other obſervations. 

An uſeful remark here offers itſelf to our notice; 
that the moon's parallax may be very well deter- 
mined, in a fixed obſervatory, at any period of her 
declination, by obſerving the difference of right aſcen- 
ſion of her limb, and any ſtar near her parallel, at a 

conſiderable diſtance from the meridian, either te 
the eaſt or weſt, with the parallactic teleſcope, and 
alſo on the meridian with the tranſit inftrument. 

But, in purſuing this method, the parallactic 
teleſcope ought to be nearly of equal goodneſs with 
the tranſit teleſcope ; elſe the moon's diameter might 
appear greater by ſome ſeconds through one and the 
other, and conſequently the parallax ſo deduced 
would not be exact. It is true, that, by a proper 
method of comparing the obſervations, this ſmall 
error might be obviated, though the teleſcopes dif- 
fered ever ſo much in the degree of diſtinctneſs, 
namely, by taking a mean of the reſults found by 
Aaaz the 
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the obſervations in the firſt and laſt half of the 
moon, or on the eaſtern and weſtern ſides of the 
meridian ; for it is manifeſt the errors would be of 
contrary tendency i in theſe different caſes. 

As it may ſerve the more to recommend the prac- 
tice of theſe obſervations to aſtronomers, I think it 
proper to mention, that I ſeldom failed of finding 
ſome proper ſtar or ſtars near the moon, of ſuffi- 
cient brightneſs, to compare her with, even when 
there were none ſuch marked down in any catalogue, 
or any charts: the number of zodiacal ſtars proper 
for comparing the moon and planets with in a te- 
leſcope, and not inſerted in any printed catalogue, 
ſeeming much to exceed the number of thoſe marked 
down. 

J have but one more remark to add on this ſub- 
je, that, as it is neceſſary to know nearly the appa- 
rent difference of declination of the moon's centre, and 
the ſtars obſerved, in order to correct the obſervations 
for the deviation of the wires, and the moon's change 
of declination, fo this may moſt readily and conve- 
niently be done by ſome oblique wires fixed in the 
focus of the 1 of the teleſcope, as I had in 
that I uſed at Barbadoes. Not having ſuch a contri- 


vance adapted to the teleſcope I uſed at St. Helena, 


I always eſtimated by my eye how many minutes 
each ſtar, and alſo the moon's centre, paſſed north 


or ſouth of the directing wire, which I had an 
eaſy method of doing, by comparing their di- 
ſtance from the directing wire, with the interval be- 
tween the directing wire, and one of the two wires 
ſtretched parallel to it, at the exact diſtance of 10 
minutes on each ſide, In this manner the numbers 
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ſet down by the fides of moſt of the obſervations were 
deduced, expreſſing the number of minutes which 
the ſtars paſſed north or ſouth of the moon's centre. 
They may be depended on to a minute, or two at moſt, 
which is ſufficient for the reduction of the obſervations. 


To make the foregoing account of the method of 


_ obſerving the moon's horary parallaxes more clear, let 
ADBE, Tas. XXI. fig. 1. repreſent the cell contain- 
ing the filver wires ſtretched in the focus of the 
neareſt eye-glaſs of the teleſcope, of which AB is 
the directing wire, MN, DE, OP, three wires 


perpendicular to A B repreſenting portions of horary 


circles; and, FG, HI, two other wires parallel to 
the directing wire A B, at the equal diſtances, C Q, 
_ CR, on each fide, equal to 10 minutes. The ſemi- 
diameter of the field of the teleſcope CA is 14 
minutes; A is the eaſtern fide of the field of view, 
B the weſtern, D the ſouthern, and E the northern 


ſide. In order to adjuſt the wire AB parallel to the 
_ equator, fo that MN, DE, OP, may repreſent 
horary circles, the ſtar, whoſe difference of right 
aſcenſion from the moon is to be obſerved, is brought 
by means of the ſcrews to the interſection of the 


wires AB, DE, at the centre of the teleſcope C, 
and when the ſtar is near paſſing out of the teleſcope 


at B, the cell ADB E is turned round, by means of 


a ſcrew, till the ſtar is again brought upon, and 


biſſected by the wire AB; this being done, if the 


ſcrew be turned to make the teleſcope follow the ſtar 
towards the weſt, and the ſtar be again brought to 
the interſection of the wires at C, it will be generally 
found to run exactly along the wire C B, biſſected 
by it all the way trom C to B; which is then a proof 
that the wire A B is rightly adjuſted 3 but, if the ſtar 

runs 
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runs not exactly along the wire AB, the poſition of 
that wire mer be altered a little, till the ſtar runs 
exactly along it from the centre C, to the extremity 
of the field of the teleſcope at B. Then turn the 
ſcrew to carry back the ſtar from B a little to the 
ceaſt of the firſt or eaſtern wire MN, and obſerve 
the exact minute, ſecond, and quarter of a ſecond, 
of the ſtars paſſing the three horary wires MN, D E, 
OP; the teleſcope remaining unmoved and undi- 
Rubel, obſerve, in like manner, the tranſit of the 
moon's enlightened limb acroſs the ſame wires, whe- 
ther ſhe paſs ſouth of the ſtar, as along the line 8 ; oY 
or north of the ſame, as along to the line UV; and 
the obſervation is completed. The like obſervation 
being repeated, after an interval of ſeveral hours, we 
ſhall have the apparent motion of the moon in right 
aſcenſion in this time ; whence the moon's horary, 
and thence her horizontal parallax may be com- 
= 
"If the moon precedes the ſtar, and the wire AB is 
adjuſted by mls ſome bright point in the moon 
run along it, and WX is ſuppoſed to be the true par- 


allel of declination, it is manifeſt that the ftar will 


paſs the horary wire at a, to the ſouth of the centre 

of the teleſcope ſooner, and to the north of the 
_ centre of the teleſcope later, than it paſſes the true 
horary circle V Z at e, by the time it takes to deſcribe 


ae parallel to WX. Let CL be the apparent motion 
of the bright point of the moon, in four minutes of 
time ; draw K L perpendicular to WX produced, 
and C K is the apparent motion reduced to a parallel 
of the equator in four minutes, and K L the appa- 
rent motion in declination in the ſame time; 0 
4 — the 


Ray 


the right-angled triangles aeC, KC L being fimi- 
lar, ae is to e C, as KL toCK; but the error of 
the right aſcenſion anfwering to ae is to a e, as ra- 
dius to the coſine of the ſtar's declination; and C K, 
is to the moon's apparent angular motion about the 
pole, in four minutes, as coſine of moon's apparent 
declination, to radius. Whence, by compoſition of 
ratio's, and by equality, the correction of the moon's 
right aſcenſion is to e C the apparent difference of 
declination of the moon and ſtar, in a compound 
ratio of the moon's apparent motion, in declination 
in four minutes, to her apparent motion about the 
pole in the ſame time, and of the ſquare of the ra- 
dius, to the product of the coſines of the ſtars and 
moon's apparent declinations. 
Further it appears from the ſcheme, that the 
moon comes later to C than to the horary circle 2 
through the point of the wire (a) cut by a ftar be. 
tween C and D, whoſe parallel of declination ſhe is 
approaching, and that ſhe comes ſooner to C than to 
the horary circle paſſing through the point of the 
wire (a) cut by a ſtar between C and E, whoſe 
parallel of declination ſhe is receding from, by the 
time the ſtar takes to deſcribe ae; and, therefore, 
the right aſcenſion of the moon deduced immediately 
from that of the ſtar muſt be too great in the firſt 
caſe, and too little in the ſecond caſe, by the ſpace 
ae meaſured upon the ſtar's parallel of declination. 
Laſtly, to explain the manner of examining the 
deviation of the wires, from a perpendicular to each 
other, by obſervations of the ſtars; let A B, fig. 2. 
repreſent the directing, and ED the middle horary 
wire, deviating from C F, ſuppoſed perpendicular 
to 


to AB, by the ſmall angle DCF. Let any ſtar be 
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made to run along the wire AB, from A to 'B, any 
other ſtar following it will paſs the wire DE, at K 
ſooner, than the horary circle F G at L, by the time 
of its deſcribing the ſmall ſpace L K, and conſe- 
quently the difference of right aſcenſion will appear 
too little; now let the wires be turned a quarter 
round, that the wires A B, DE, may change places, 


D coming into the place of A, and E into that of 
B, which is done by making the firſt ſtar run along 


the wire DE, fromCto E. Now the wire AB, 
deviating from C1 perpendicular to DE, by the angle 
B CI, the ſecond ſtar will paſs the wire BC at N, 


later than the horary circle I C at M, by the time it 
takes to deſcribe the ſpace MN LK; and con- 


ſequently the difference of right aſcenſion of the two 


ſtars will appear as much too great, as it before ap- 
peared too little, when the wires were adjuſted in 
their uſual poſition : and half the difference will be 
the correction in this caſe, to be added to the firſt, 
or ſubtracted from the ſecond difference of right 
_ aſcenſion ; whence the correction may be eaſily in- 


ferred for all other obſervations, 


* 
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CELESTIAL OBSEZRAVATION s. 


Eclipſe of the Moon, May 18, 1761. 


Appt Time. 


— 


Penumbra plainly entered upon the Moon's diſc. 
Beginning of the Eclipſe. Ne 
Shadow begins to touch Kepler. 

Shadow biſſects Manilius. 

Shadow begins to touch Julius Czfar, 

10 39 23 Emerſion out of total darkneſs. 

11 46 52 End of the Eclipſe. 
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Immerſions and Emerſions of Jupiter's Satellites, obſerved 
| at the Obſeryatory en the Alarum Hill. 


1761 Appt Time | 
Day of the Month. fg — 
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| / 1 | | | 
D July 20 [17 44 31;Imm. 1 Sat, The Moon near Jupiter. 
$ July 22 12 12 29 Imm. 1 Sat. 3 
(114 49 50 3 Sat. almoſt immerg'd. Then clouds. 
Aug. 55 [14 50 30/3 Sat. certainly immerg'd. 
16 © 40 Imm. 1 Sat, 
A Aug. 27 III 13 56 Emerſ. 4 Sat. 
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Immerſions and Emerſions of Jupiter's Satellites, obſerved 


in James's Valley. 


1761. | Apparent Time. 
Day of the Month. 3 8 
— | | H 1 17 
h Oct. 10 12 48 38 
1 Oct. 15 [13 36 10: 
2 Oct. 16 10 3 40 
e 
'D | Nov. 9 | 1 8 19 54 
. . 
| $ Nov. 11 12 40 19 
: 5 
' D Nov. 23 112 9 52 
| | )))). 
ü | . 7 39 13 
8 be | 5. 
| IO IO 13 
| iſ | © Nov. 29 179 48 
Dec. N 9 43 36 
5 | 9.43 33 
1762. | 
© Jan 10 7 37 42” 


| (2 Sat. had emerg'd. 


1 


Em. 2 Sat. 
Em. 1 Sat. 
| Em. Sat. | 


Ditto by Mr. Maſon (who ar- 


rived here to-day from the 
Cape of Good Hope) with 
a two foot reflecting teleſcope. 
Em. 1 Sat. Inftantaneous both 
to myſelf and Mr. Maſon, 
exactly at the ſame ſecond, 
in different houſes. Air very 
clear, and Satellite increaſed 
its light very faſt. 
Em. 2 Sat. by Mr. Maſon. I 
miſſed the inſtant of Emer- 
ſion by moving the ftand of 
=y teleſcope. Air very clear. 


3 Sat. Air a little hazy, 

Ditto by Mr. Maſon. 

3 Sat. had not em. Then clouds. 

Ditto plainly out, though not 

l near arriv'd to its full luſtre. 

Its light 
was ſo weak, it probably 
had not been out above 1 5 
ſeconds. 

Em. 2 Sat. 


Ditto by Mr. Maſon. 


Imm. 3 Sat. 


8 &Z ˙ r / / er er VF - 7 


N. B. This RAY 0 ) affixed to any obſervation ernie that it is a little 
uncertain. 
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Obſervations of the difference of right aſcenſion, by 
time, between the moon's enlightened limb and ſtars, 
| taken by the help of the parallactic wires adapted to 
the reflecting teleſcope ; deſigned for determining the 
horary parallaxes of the mon. They may alf 
ſerve to deduce the longitude of the place. 


— 


2 Sept. 3. Compared the moon's weſtern and preceding limb, 
with a Libræ in right aſcenſion, at the Obſervatory on the 
Alarum Hill. The times are by the clock, which is 12 ſe- 
conds too ſlo for ſidereal time, and keep the rate of going 
of ſidereal time, exactly. The ſtar paſſed ſouth of the moon's 
centre. 


— a 


| 1ͤ0 hor. w. 2d hor. w. zd hor. w. D 's Limb at middle wire. 


— 


— — Apparent Time. 


| 11 )) RD -Þ@ H p 5 


5 Libre 17/42. 9 [42 23 [42 37 | 
d's W. Limb 1743 45 [43 594/44 13406 52 49 


'@ Libre 8 | 


18 2 10 4 24 2 38 | 
D's W. Limb 18 4 14 | 4 283} 4 424 7 13 15 
18 


— 


—— 


* Libræ 16 316 17 [6 321 : 
„is W. Limb|1818 27; 18 42 [18 56 | 7 27 26 


1823 6 [23 20 23 34 4 = 


I 8 
1825 4-425 55 126 9+] 7 34 38 


D's W. Limb 


Thurſday September, 24 I removed the clock down to James's 
Valley, and keeping the ſame length of the pendulum as before, 
fixed it up ſtrongly againſt the wall of a houſe, in an upper 
room, whence I could make my obſervations through openings 
made in the roof of the houſe. I fixed the equal altitude inſtru- 
ment, for regulating the clock, againſt a ftrong poſt, let deep 
into the ground, in a little room eight foot ſquare, built for this 

| purpoſe, in a convenient open place, at a little diſtance from 
28 B b b 2 the 


„ 
the houſe where the clock was. When J obſerved the ſun's 
equal altitudes, I firſt adjuſted the inſtrument ; then I went to 
the room where the clock was, and fet my watch, having a 
| ſecond hand, exactly with it; then I returned to the equal alti- 
tude inſtrument, and obſerved the paſſage of the ſun's limb acroſs: 
the horizontal wires of the inſtrument, according to the time 


ſhewn by the watch; and, immediately after the obſervation, 
went again to the clock, and compared the watch with it, noting 
how much it had got or loſt, whence the obſervations were ea- 
ſily reduced to the time of the clock. 


1 Wie 2 Wire 3Wire Apparent Time 


»'s W "7 8 2134 1 15 . 

a s W. L.jti}34 2 17 |34 31z[10 45 14 

| 120 i Caen Clouds 36 303 Clouds [Star 100 N. of M. 
2 


„Ga „Ds W. L. Ia 57/20 12-120 25 
5 Oct. 10 Aquarii 14424 57[25 * 242 


O' oder 80 and 100 the clock got 7, 3 upon 24 hours in one 
revolution of the fixed ſtars. 2 


The foregoing obſervations were all made with the teleſcope 
placed upon the common ſtand, without the polar axis. The 
obſervations of December 4, that follow, were made with 
the teleſcope fixed upon a new and heavier ſtand, which was 
rendered more ſteady, by two broad feet reſting upon ſeveral 
of the boards at once. The ſocket for receiving the teleſcope. 
was cut obliquely in the ftand, ſo that it had partly the effect 
of a polar axis. 


October 2816, I took down the clock, packed it up, and ſent it 
on board a veſſel going to the Cape of Good Hope, to return 
again ſoon, committing it to the care of Mr, Jeremiah Dixon, 
who had obſerved the tranfit of Venus over the ſun at the Cape. 
He took his paſſage on board the faid veſlel, in order to ſet the 
clock up at the Cape of Good Hope, and examine the difference 
of its going between that place and St. Helena, for determin- 
ing the proportion of the force of gravity at thoſe two places. 
The ſame day Mr. Maſon fixed his clock up, for my uſe, : 
againſt a large maſly poſt, let deep into the ground, near the | 
equal altitude inftrument, at the little Obſervatory, This clock | 
was made by Mr. John Ellicott, F. R. S. 5 | 


4 
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I ftill continued, for ſome time, to make my obſervations in 
the upper room, as before. For this purpoſe I fixed up a little 
clock there, which may be called a journeyman, or ſecondary 
clock, having a pendulum ſwinging ſeconds, which after being 
well adjuſted, would keep time very regularly for ſeveral hours. 
It had only a minute and ſecond hands, and ftruck every minute 
exactly as the ſecond hand came to fixty, which, was very con- 
venient for the counting of ſeconds; more eſpecially in the 


obſervations made with the parallactic teleſcope, it being im- 
proper, on account of the inſtability of the floor, to get up 


from one's ſeat, or to alter the poſition of the body conſiderably 
even to catch the ſecond, till thoſe obſervations were completed. 
F reduced the times to that of the obſervatory clock, by means 
of my watch, with the ſecond hand. The little clock, as well 
as the larger clock, which I ſent with Mr. Dixon. to the Cape 
of Good Hope, was made by Mr. John Shelton. 


e December 4**, I compared the moon's weſtern limb with 
the three + of Aquarius, with reſpect to right aſcenſion, and 
obſerved her occult to the ſouthern one. The time is ſet down 
according to the little clock, and the difference between that 


and the obſervatory clock is ſet down by the ſide ; the latter loft 


59 ſeconds upon 24 hours, in one revolution of the fixed ftars,. 
and the little clock kept very nearly the rate of fidereal time.. 
In theſe obſervations the directing wire was adjuſted by the 


ſtars. | DE 


i: Wire 


t 8 1 


| Lit. a. 3 's L. at mid. ] 
r Wire | 2 Wire 3 Wire ab, "cock ſry clck. * 
FOE | 
H / 74 4 41 | 7 it | 4 | 44 H / 41 H 4 HH 
»'s W. Limb 23 21 o 21 13z|21 27 | 8. 423 29 17:| 7 19 5 
34 + Aquarii |23 23 32 |23 46-[23 59—| 1 3 
4 | = VR tans 
ds W. Limb [23 38 31 |38 45 38 59 | 8. 423 46 49 7 36 34 
31 * Aquar. 23 * 46 „ 
»ds W. Limb] o 47 17 147 31-147 44 1 8. o| o 55 31 | 8 45 6 
34 + Aquar, | o 48 18 |48 32 [48 452 | il 
D 's W. Limb | o 58 o |58 15-[58 28 | 8. o| 1 6. 15 '$ 55 48 
3d * Aquar. o 58 50 59 3259 17 | | 
2d + Aquar. I 4 10 4 24 + 37 85 = was 12 15 
d's W. Limb 1 4 + 30 Clouds | 4 55 +{[8. 01 12.44 9 217 
5 's W. Limb | 1 17 33 [17 47 "= 7 59] 1 25 46 | 9 15 
34 4 Aquar. | Clouds 18 13z| Clouds | 3 | 
2d + Aquar. | x 25 72 [25 21425 35 ” : 
d's W. Limb] 1 25 54 |26 8 [26 22 * I Wm 719223 
iſt + Aquar. 1 31 27 31 40 31 54 YZ *́᷑ 
2d + Aquar, | 1 33 33 33 47 |34 © 
D's W. Limb] 1 34 30 34 44 |34 58 | 7 58 1 42 42 | 9 32 10 
iſt + Aquar. | 1 45 312 [45 457045 592 3 
2d + Aquar. 1 47 37 47 52 [48 54 oy 
»'s W. Limb | 1 48 $3z 49 73149 21: [| 7 58] 157 571 9 46 30 
1ſt + Aquar. 3 58 57 59 11 59 242 5 | | 7 
»s W, Limbj 2 2 37312521 3 $: „% | 2:10 49 0 0.13 
Iſt + Aquar, 2 9 16 9 30 9 43 | 
D's W. Limb] 2 13 11 [13 25 [13 39 7 57 | 2 21 22 |II 10 45 
1 + Aquar. | 2 20 6720 20 |20 333 | 
2d + Aquar. Clouds 22 26 | Clouds 
»'s W. Limb | 2 24 17 [24 31:124 45 | 7 56 2 32 27 |10 21 48 
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At 23 H. 49M. 48S. by little clock, or 23H. 57 M. 51 8. 
. by obſervatory clock, which is 7 H. 47 M. 34 S. apparent 
time, the 3d + of Aquarius vaniſhed inſtantaneouſly, clouds 
coming over the moon at the ſame time. Therefore it remains 
a little dubious, whether this was the very inſtant of the ſtar's 
occultation by the moon, or whether it was obſcured by the 
clouds, though I rather ſuppoſe the former from the manner of 
Its vaniſhing, and alſo becauſe when the clouds cleared away 

preſently the ſtar was gone. 


December 4, by equal altitudes, the ſun paſſed the meridian 
at 16H. 9 M. 11,3 8. and December 5˙ at 16H. 12 M. 33,45. 
by the obſervatory clock, whence the obſerved times are eaſily 

reduced to apparent time, as above. 

Finding the above obſervations of December 4 (though they 
may be depended on to half a ſecond of time) to be ſtill incom- 
moded by a ſmall trembling of the teleſcope, owing to its reſt- 
ing on a floor; I determined, for the future, to make theſe ob- 

| ſervations, at the little obſervatory, on the ground, which I 
cauſed to be altered, to make it more convenient for this pur- 
poſe. Here I conftantly made uſe of the polar axis, which 1 
found to afford conſiderable advantages with reſpe& to the faci- 

lity and exactneſs of making the obſervations. ; 


$9 January 8 1762. Compared the moon's weſtern limb, 
with ſeveral ftars, with reſpect to right aſcenſion, at the little 
obſervatory. The four ſtars, with which the moon was com- 
pared, are diſtinguiſhed by letters, according to the order of 
their right aſcenſion. | Ee 
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| D Limb at 
North . : 
iſt Wire ad Wire 3d 3d Wire 88 D 1 of} "Mid. Wie 
3 = ; ” | Apparent Time 
H 5 0 2 as AT. 4 H : ; 
2 48 30—48 45 [49 © 132 N. 
Clouds 155 53+1[55 48+] 42 N. 
5 56 10456 25+|Clouds 15 2 N. 
2 57 3 |57 18 [Clouds 8 41 58 
3 16 32 =. 17 22+ 14 2 N. Y 
3 19 12—[19 27 |r9 42+ | 22 N. | 
3 22 38 |22 534 [Clouds 132 N. BR. 
3 26 16 % 32 136 473 | © 911 8 
4 22 38— 8 23 3 = N, : N 
4 24 57 25 13— 25 272 [9 N. 
4 Clouds 28 39 28 54 112 N. 
4 30 18 [Clouds 30 48122 N. 
Sanne 10 18 38 
n ee e 
| 4 Clouds 35 19 5 34 [7 N. of a | 
5 4 54: | 5 95:|Clouds 10 49 31% 
51 15 9 [Clouds 15 39 4 : 
$0. -43199 9 [O35] 11 4 40 
| 5 30 52 31 2 31 22 2 
3 33 13 133 3 133 45 b circ, of 8. & 
5 57 39 57 8458 9762 NT. | ; 
5 59 59 ＋ © 142 132 N. | 
6 3 252 | 3 49x | 3. 555 dN. | 
6 520 | 535 | 559 N. - 
CTT 11 56 12 
6 18 182 18 34 18 49 5 
6 20 43 20 58 [21 13 20 cir. S. of & 
6 23 2 [Clouds 23 32 2 13 2 8. of ditto 
6 20 28 ＋ 26 431 20 59 [21 2 8. of ditto 
6 28 23 28 35 + 28 53— 19 2 8. of ditto | 
7 55 56 7 111 56 264108. 
F 473 80 9 
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5 January 9. Compared ) 's weſtern limb with three ſtars, 
Adjuſted the directing wire by a bright point in the moon. 
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— 


| r1& Wire F Wire| za Wire — 


H 1 ut 8 u 4 ul 


n 


359 42 59 58 [1336 941 8 
4 17 Cir. 
4 19 42 IN. 
3 * 4 23 10 [23 26—123 402 [11 2 


January g. from equal altitudes, the fun paſſed the meridian 
at 18 H. 17 M. 29 S. and January 10, at 18 H. z0 M. 50, 68. 
per clock, which loſes 59 S. upon the rate of ſidereal time in 
one revolution of the fixed ſtars: therefore the ſun may be com- 
puted to have paſt the meridian, January 8, at 18 H. 14 M. 
78. = 
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D Limb at 
| x. 1 5; 
1 Wire |2 Wire 3 Wire W bn 
H 7 3 s FT 41 | / | H 3 7. 
12 22 10 |22 25422 40+ „ 
2 29 16 |29 31—|29 45+[12 47S. | 
— | — — — | | | | 
» [12 36 17+[36 324 36 48— 15 944 
4 |12 42 545 [43 9 (43 24—| 9 7 8. 
* 44 9—[44 232 [12S 
Þ [i2 53 10 53 26—[53 40+| 15 26 31 
4 |12 59 13—]59 27 |59 412 TS 
e 13 © 12 0 27-1 041 1 
5 13 7 . „„ WU 
4 Þ3 12 504 [13 13 |13 28 | Es 
D 3 21 32 % 48—|22 3 EF 15 54 48 ; 
e 3 r PE 
8 February 9 | = 
5 |35942 59 58 o 131 J 2626 
4 17 cir. an. L 
4 [19 42 | E, N. 
4 23 10 [23 26— 23 40 [11 8. 
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The obſervations from February 3* were made with my own 
clock, with which Mr. Dixon returned from the Cape of Good 
Hope December 30, 1761, after examining the going of it 
there. He found it to get there 36,6 ſeconds upon ſidereal time 
in one revolution of the fixed ſtars, or 29,3 ſeconds per day 
more than it got at St, Helena with the ſame length of pendu- 
lum: but I propoſe to give a more particular account of theſe, 
and ſome other experiments then made by Mr. Dixon at the 
Cape, ſome other opportunity. 

From equal altitudes, the ſun paſſed the meridian, January 
30", at 20* 51' 8” 4; February 5b, at 21* 165% 6; and 
February 7, at 21 24 1 27 Hence the clock appears to 

Cc c 2 | have 
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have got at the rate of 6“, 3 upon ſidereal time in 24 hours. 
By the ſetting of four ſtars behind the hill, obſerved with the 

* -eniſ of the equal altitude inſtrument, January 29, and 

again February 7¹ and 80 (after the manner deſcribed by Mr. 

Maſon in his account of the going of Mr. Ellicott's clock de- 
termined by him and myſelf in this manner, Phil. Tranſ. 
Vol. LII. Part II. Page 534.) the clock appeared to get 625 
upon ſidereal time in one revolution of the ſtars, which agrees 
exactly with the former determination by the ſun's equal alti- 
tudes. In like manner, I always found the going of the clock, 
determined by theſe two different methods, would come out as 
nearly the ſame as the equal altitudes of the ſun could be de- 
pended upon, that is to ſay, te a ſecond, even from the obſerva- 
tions of two ſucceſſive days. : 

I muſt not paſs by this occaſion, without taking notice of 
ſome remarks, which Mr. Short paſſes on my method of ex- 
amining the going of the clock, by obſerving ſtars ſetting be- 
hind a hill, with the teleſcope of the equal altitude inſtrument ; 
(vide Mr. Short's account of Mr. Maſon's paper concerning the 
going of Mr. Ellicott's clock at St. Helena, Phil. Tranſ. 
Vol. LII. Part II. Page 540). Mr. Short repreſents Mr. Maſon, 
as ſaying in his paper, that I propoſed making uſe of the equal 
altitude inſtrument to determine the regularity of the motion of 
Mr. Ellicott's clock, by obſerving the vaniſhing of the ftars out 
of the field of the . an expreſſion not contained in Mr. 
Maſon's paper, who is only fpeaking of our obſerving ftars 
ſetting behind a hill, at the diſtance of a quarter of a mile, in 
the ſame part of the field of the equal altitude inftrument. Had 
we proceeded in the method ſuppoſed in the remarks, no doubt 
the obſervations would have been liable to confiderable inac- 
curacy: but as we uſed the teleſcope of the equal altitude in- 
ſtrument, only to affift the fight in obſerving the ſtars ſetting 
behind the hill, we were liable to no other error than what mighr 
ariſe from the ſmall alterations of the inſtrument, ariſing from 
the changes of heat and cold, moiſture and drineſs, ſeen from 
the diſtance of the top of the hill, which will eaſily be allowed 
to be quite inſenſible. And, indeed, how otherwiſe could the 
obſervations, contained in Mr, Maſon's paper, agree fo well to- 

gether as they do? A circumſtance alone ſufficient to create a 
ſuſpicion of the objection being ill grounded. The reaſon of 
Mr. Maſon and myſelf always obſerving the ftars to vaniſh be- 
hind the hill, in the ſame part of the field of the teleſcope (that 


N 
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is, very near its centre) was, in order to keep the object glaſs 
at the ſame height; though this being leſs than an inch in 
diameter, and conſequently ſubtending leſs than 13” from the 
top of the hill, there could not have been a fecond of time dif- 
ference, whether the ſtars had been obſerved to vaniſh behind 
the hill, either in the upper or lower part of the field of 
view. ” LS 5 

Mr. Short alſo remarks, that no inference can be formed with 
reſpect to the different forces of gravity, in different latitudes, 
from experiments made with clocks, becauſe the ſame clock, ſet 
up on different ſides of the ſame room, will be found to differ 
conſiderably from itſelf. I readily allow that, if clocks are fixed 
up in a ſlight manner, or againſt common wainſcots, the expe- 
riments made with them cannot be depended upon. Neverthe- 
leſs it does not appear, but that when they are fixed in a firmer 
manner, they may be depended upon near enough to be of a 
conſiderable uſe in phyſical enquiries : which I have reaſon to 
think from the many experiments I have tried with the Royal 
Society's clock, made by Mr. John Shelton, which I propoſe to 
give a particular account of at ſome other oportunity. 


3 : — * S445 — 4 & + 


Obſervations of the Sun's ſetting in the Sea. 


At the Obſervatory at the Alarum-Houſe, which, by eareſul 
men ſuration, I found to be elevated 1983 feet above the level 
of the ſea, Therefore the height of the eye is 1988 feet. 


1761 App Time 

H 8 
June 14 5 39 5 O's upper limb ſet in the ſea. 
June 16 5. 39. 1: O's upper limb ſet. A little cloudy. _ 
1 bob ſ 5 39 34 O's L. L. ſet in the ſea, certain to 2 or 38. 
July 2 5 42 8 O's U. L. ſet in the ſea, certain to 2 8. 
July 30 5 44 21: O's U. L. ſet in the ſea. A little cloudy. 
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The like Obſervations made in James's-Valley, near the 
Sea- ide. 


O's L. L. ſet | 2 wo 
O's centre ſet | —_—— LI” 
O's U. L. ſet N 3 
©'s L. L. ſet Height of eye above 
S O's U. L. ſet the ſea 15 feet. 
O's U. L. ſet, thro' a ſmall apperture 
114 


in a cloud. The height of eye 
above the ſea 15 feet. 


29 24 O'sL.L. ſet | Heigh 
, ght of eye above 
30 52x Os centre ſet 
32 20% O's U. L. et the ſea 15 feet. 
$ Auguſt 5" 
App Time 
0” 


* ſtar 60 magn. in piſces, at centre of equal 
"OI altitude inſtrument. 

F. 6.32 Jupiter's centre at the horizontal wire. 

5 7 8 Jupiter's centre at the vertical wire. 

N 8 The teleſcope remained fixed during theſe 
obſervations. 


Again. 


17 31 20 The ſtar at the vertical wire. 
17 31 46 The ſtar at the horizontal wire. 
17 32 11 Jupiter's centre at the horizontal wire. 
17 32 37 Jupiter's centre at the vertical wire. 
' Here alſo the teleſcope remained fixed during 
the obſervations. 


—————— 


V Þ Auguſt 19®, Found the little ſtar, which is 14” N. of 
E Scorpii, to precede it one ſecond of time, by my paraliaAic 
2 wires 
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wires,. with my watch, which makes four beats in a ſecond of 
time, If any thing the difference was ſomething more than a 
ſecond of time : the little ſtar may therefore be ſuppoſed to precede 
8 Scorpii 17” in right aſcenſion. By obſervations made with the 
10 foot ſector on ſeveral nights, while g; Scorpii and the little ſtar 
were paſling the field of the teleſcope, I found the little ſtar to 
be exactly 14” N. of f Scorpii in declination. For June 24 
the difference was 12”,5. July 21, 13',6. July 22, 14",7. 
July 23, 15, 3: Auguſt 14, 12/9. Avguſt 17, 14,8. 

The bright ſtar in the foot of the Centaur, marked à in the 
catalogues, when viewed through a teleſcope, becomes divided 
into two ſtars, one of which is about the ſecond, and the other 
about the fourth magnitude. They were both obſerved by the 
Abbe de la Caille. I found their diſtance, by the divided object 
glaſs micrometer fitted to the reflecting teleſcope, to be 15” or 
16”, Butitis, in a manner, impoſſible to meaſure the diſtance 
of two ſtars very accurately with this micrometer, for being 
fimilar lucid objects, when they are brought very near each other, 
their light will be confounded together before they exactly 
coincide, 8 : 3 | 

The larger Magellanic cloud, viewed through a teleſcope, ex- 
hibits a few ſtars which then appear ſeparated to a conſiderable 
diſtance from each other. Their being ſo few in number, and 
ſo thinly ſcattered, is the reaſon of this phznomenon appearing 
ſo very faint.  _ 3 3 
The leſs Magellanic cloud, viewed through a teleſcope, exhi- 

bits a very remarkable lucid nebula, with ſome tolerable bright 
ſtars ſurrounding it. The nebula appears nearly circular, about 
3 in diameter, Gd. 


Tranſits 
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Tranſits of ſtars, with which the moon was compared, February 7, 1762, at 
St. Helena, taken upon the meridian, at the Royal Obſervatory, in the be- 
ginning of the year 1763, for afcertaining the exact difference of their right 

aſcenſion. Vide page 363. _ 
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194313 W809 $ v: = 
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119 5 119 447 9 20 2 


: [2t 3 [21 141 of the Lion 
Note, the clothe gie five ſecomits per day upon idereal üUme. 
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| 432 39 | 53 18 5 57 54 36 
| | 1 | | 9 1 19 1582 | 
— | 
| 1430 1457 
| 17 43—118 22 19 1 


Clock loſes one ſecond and an half per day. 2 


March 712 J50 10 | 8 50 49451 29 | „ 
c 161 99: 151 e 
14 54 345 | 55 13255 525 159 31 | 
1e 155 33z | $50 14 56 525 [57 31 
| h | | 190 3 09s E 
1 2 58 337 |4 17 [4553 
7 VV 19 0 * 
March 8 a 8 51 27 
© 158 $7 152 37 | $3 35S ” REN 
4 53 54 54 325 | 55 12 |55 51 (56 292 
e654 54 [155 33 56 12 56 51 157 29% 
0 41 9 2 0 |2 39 | 3 18 
= 2 = [4 157 4 53 
7 {16 21 7 o | 17 39; [18 19 |18 577 
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| 33 137 
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Clock loſes 3 ſecond per day. 2 
E 
JJ La - + 
54 1 154 40 3 19 55 58 

2 =_ 3 4-1-3 6 19 56 58 

| 23 19 1 7 

0 4833 1-27 30 Þ © 
16 28 [17 749 17 47 |18 26 9 53 


Clock loſes 4 ſecond per day. 
N. B. By a mean of ſeveral tranſits of ſtars obſerved about this time, as well as by 
the foregoing obſervations, it appears that the intervals of the four firſt wires are ex- 
* equal, and that the interval of the two laſt wires is ſmaller than the others by 
th part, which anſwers to g th of a ſecond of time in the tranſita of the above ftars. 


ice } Vol. LIV. — By 
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By ſeveral tranſits over the meridian, obſerved at the Royal 
Obſervatory, at the latter end of the year 1762 and beginning 
of 1763, the firſt or the preceding ſtar of the three Y's of Aqua- 
rius (with all which I compared the moon, December 4, 1761, 
at St. Helena) preceded the ſecond or ſubſequent one 2.7 „II of 
time in right aſcenſion, and the third or laſt 3.9 70 and the 
ſecond preceded the third 1.2“ 59 all according to the time of 

: clock regulated to agree with the diurnal revolution of the 
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LVIII. A Account of an extraordinary 
Diſcaſe among the Indians, in the Iſlands of 
Nantucket and Marthu's Vineyard, in 
New England. In a Leiter from Andrew 
Oliver, E/; Secretary of bis Majeſly's 
Province of Maſſachuſett's Bay, zo Iſrael 
Mauduit, E/q; F. R. 8. 85 


Boſton, 26 Oct. 1764. 


5 8 1 


Read Dec. 20, 


- ONSIDERING your connexions, both 
1764. 


sa member of the Royal Society, 
and of the Society for propagating the goſpel among 
the Indians, I tranſmit you an account of an un- 
common fickneſs, which prevailed the laſt year at the 
iſlands of Nantucket and Martha's Vineyard, which 
lie about fix or ſeven leagues from each other, and 
the latter about four or five leagues diſtant from the 
Indian plantation at Maſhpee on the Continent, where 
it did not make its appearance at all. As I had my 
account from the Engliſh miniſter, and from the 
phyſician at Nantucket, and from the ſociety's miſ- 
ſionary 
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fionary at the Vineyard, of each of whom I made- 
the moſt ſcrupulous inquiry, you may depend on 
the truth of it. lt 
About the beginning of Auguſt, 1763, when the 
ſickneſs began at Nantucket, the whole number of 
Indians belonging to that iſland was 358: of theſe, 
258 had the diſtemper betwixt that time and the 
20 of February. following, 36 only of whom re- 
covered: of the 100, who eſcaped the diſtemper, 34 
were converſant with the ſick, eight dwclt ſeparate, 
18 were at ſea, and 40 lived in Engliſh families. 
The phyfician informs me, that the blood and juices 
appeared to be highly putrid, and that the diſeaſe was 
attended with a violent inflammatory fever, which 
carried them off in about five days. The ſeaſon was 
uncommonly moiſt and cold, and the diſtemper be- 
gan originally among them ; but having once made 
its appearance ſeems to have been propagated by con- 
tagion; although ſome eſcaped it, who were expoſed 
to the infection. 5 5 

The diſtemper made its appearance at Martha's 
Vineyard the beginning of December, 1763. It 
went through every family, into which it came, not 
one eſcaping it: fifty- two Indians had it, 39 of whom 
died; thoſe, who recovered, were chiefly of the 
younger ſort. 8 ET 

The appearance of the diſtemper was much the 
fame in both theſe iſlands; it carried them off in 
each, in five or ſix days. What is ſtill more re- 
markable than even the great mortality of the di- 
ſtemper is, that not one Engliſh perſon had it in 
either of the iſlands, although the Engliſh greatly 
exceed in numbers; and that ſome perſons in one 

Ddd2 family 
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family, who were of a mixt breed, half Dutch and 
half Indian, and one in another family, half Indian 
and half Negro, had the diſtemper, and all reco- 
vered ; and that no perſon at all died of it, but ſuch 
as were intirely of Indian blood. From hence it was 
called the Indian Sicknels. 
| There had been a great ſcarcity of corn among 
the Indians the preceding winter: this, together 
with the cold moiſt ſeaſon, have been aſſigned by 
ſome as the cauſes of the diſtemper among them. 
Theſe circumſtances, it is true, may have diſpoſed 
them to a morbid habit, but do not account for its 
peculiarity to the Indians : the Engliſh breathed the 
fame air, and ſuffered in ſome meaſure in the ſcarcity, 
with the Indians; they yet eſcaped the ſickneſs. I 
do not ſee therefore, but that the Sudor Anglicus, 
which heretofore affected the Engliſh only, and this 
late Indian ſickneſs, muſt be claſſed together among 
the Arcana of Providence. 


I am, 
8 I R, 
Your moft obedient 
| Humble ſervant, 


Andrew Oliver. 


LIX. 
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LIX. Aftronomical Obſervations made at the 
Hand of Barbados; at Willoughby Fort; 
and at the Obſervatory on Conſtitution: 
Hill, 40th adjoining to Bridge Town. By 

Nevil Maſkelyne, A. M. Fellow of Tri- 

nity College, Cambridge, and F. R. S. 


| [Read December 20, 1764. 


N. B. All the obſervations of the firſt ſatellite of Jupiter were 
made with a two foot reflector made by Mr. Bird, having 
an aperture of 3 1 inches in diameter, except where 
they are marked as made with my 18 inch reflector made 
by Mr. Short, having an aperture of four inches and an: 
half in diameter. And the eclipſes of the other ſatellites. 
were all obſerved with the 18 inch teleſcope, except a few 
marked as made with Mr. Bird's two foot reflector. The la- 
titude of Willoughby Fort is 13.* 5' N. and that of the Ob- 
ſervatory 13. 5. 15 N. This agrees with the latitude I ob- 
ſerved when our ſhip came to anchor at our firſt arrival in 
_ Carliſle Bay, which, carefully calculated, and reduced to St. 
Michael's Church, gives 13.* 5.” 30“ for its latitude. The 
Obſervatory is about 200 yards due eaſt of the church, and 
Willoughby Fort is about 1600 feet diftant from the ſame, 
bearing S. W. So that the Obſervatory is about 15 of lon- 
gitude, or 1” of time to the eaſt of Willoughby Fort. The- 
| latitudes of Willoughby Fort and the Obſervatory, ſet down 
above, reſult from altitudes of the ſun taken with a baſon of 
quick-ſilver by the braſs Hadley's ſextant made by Mr. Bird, 
being calculated from them, and the apparent time. known 
from equal altitudes of the ſun taken with the equal altitude. 
inſtrument. 
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Emerſ. of 3 Sat. of Jupiter. 


ES. 
2 Lee 
=, 
ij . 
2 
: | 
þ 


| App* Time. 
1763 3 At WILLOUGHBY FoRT. 
Nov. —— 
© 1 18 FJ * Immerſi on of 15 Satellite of Jupiter, 
e 18 5 44 47 | © ſet totally, or his upper limb ſet in the ſea, height of x 
\ 5 4+ # [| | eye above the ſea about 10 foot. 
_ 18 21 15: | Imm. 2 Sat. of Jupiter. Air hazy and moon-ſhine, 
32 57 20: | Imm. 1 Sat. of Jupiter through thin clouds, 
# 22 | 11 26 6 | Imm. 1 Sat. of Jupiter. RE 
ns op | | Emerſion of + Cancri four magn. from the moon's dark Ii 
3 13 32 29 . dubious to 5% by taking my eye off the teleſcope for 10 
I (Imm. 1 Sat. of Jupit. 18 inch teleſcope, magnifies 17 
3-1 9 46 ot { Air hazy ; yet the fatellite was ſeparate from the bog 
4 | of Jupiter, 2 
6 | 12 10 45 Emerſ. : Sat. of Jupit. 18 inch magnifies, + 1 OE 4A 
I 2x 4:: | Emerſ. x Sat. of Jupit. low towards the horizon. 18 inch teleſcopiſſ# 
G { 10 24 55 [ Emerſ. 2 Sat. A 18 inch 2 a ſenſible, | * 
11 46 35 | Emerf, 1 Sat. of Jupit. ] mag. 170 L Jupiter's body. 
5 | 12 59 46 [ Emerſ. 2 Sat. of Jupiter. 
5 [1 13 37 9 | Emerſ. 1 Sat. of Jupiter. 3 
17 | 8 5 46: | Emerſ. x Sat. of Jupiter. Air hazy. : 
ui 11% © 1 teleſcopic ſtar preceded Jupiter's centre 1. 34” in rig 
| Ty . aſcenſion, and was 7” N. of the ſame in declination. I 
6a 15 28 35 | Emerſ. 1 Sat. of Jupiter. . 
115 35 35:: | non 2 Sat, of Jupiter. 2 foot teleſcope. Almoſt touchY . 
| | the 1 Sat. at the emerſion. by 
> 241 9 56 20 | Emerſ. 1 Sat. of Jupiter. 
1764 | At the OBSERVATORY, 2 
_ | * 
7 | 13 39 43: | [Em of 1 44 Jupiter. Air a little hay, but Jup'Y | 
IF 8 7 20 | Emerſ. 1 Sat. 95 Jupiter. 
2 [ Sh | { A teleſcopic ſtar (inſerted in Senex's map of the Zodiac) WM 
91 8 31 18 { the line of the moon's horns produced, and 3 z a minute diſtal 4 
from moon's ſouth horn. 
[10 2 83 [Emerſ. of 2 Sat. of Jupiter, 
b 16 1 9 59 38 | Emerſ. of 1 Sat. of Jupiter. 
12 37 59 | Emerſ. of 2 Sat. of 33 
1 18 | 9 47 46 | Imm. of 3 Sat. of Jupiter. 
20. 


UN 
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il | 


1 hay"; of 1 Sat. of Jupiter. A 


1 


rigzt aſcenſion by parallactic wires. 


x Leonis (which was occulted by the) this night} 


in Europe) precedes ꝙ 's ſubſequent limb in right { ® 1 
aſcenſion by the parallachc wires of my 18 inch f © 4 
| teleſcope. 2. 17. 4 


Emerſ. of x Sat. of Jupiter. Emerg'd inſtantaneouſly, 
good obſervation ; though only 
40“ after fun ſet, ſufficiently dark, 


| ( far6-7 mag, in Aries, in line of s horns, produced 1' 8. 


of 's ſouth horn. Certain to 10“. 
. of 1 Sat. of Jupiter. 


1 of [ Leonis 6 magn. by 5 s bright limb, certain 


to 57 Full moon this day. 


The Virgin's ſpike precedes ) 's ſubſequent _ 1 $0" 18” 
6 | in right aſcenſion by parallactie wires 
Ditto by tranſit inſtrument upon the meridian 2 55 28 


Ts 37 3 
N. B. The Virgin's ſpike was occulted by the ) this night in Europe. 


limb at its entrance upon his body. 
Sat. diſappears. Suppoſe it has been viſible 36” upon his body. 
 Emerf. of 3 Sat. of Jupiter. 
Antares follows ) 's ſubſequent limb i in right akenfon } 8 10,” 
by parallactic wires of 18 inch teleſcope. hs 


:  Emerl, of 1 Sat. of Jupiter. 


: 


Rod, of 2 Sat. of 6 ins Air very clear. 

Emerſ. of c Pleiadum from the) 's bright limb, certain to 10”. 

8 Tauri, 2 magn. precedes ) 's preceding limb — 1. 6 28 
2 41 206 


Occultation of v Gemini 5 magn. by 's dark * 


Emerſ. of ditto from p 's bright limb, certain to 10” 


Occultation of 20 Cancri by ) 's dark limb. 
Occultation of 3 Cancri by ) 's dark limb. 
Occultation of e Leonis 4.5 magn. by) 's dark limb. 
Beginning of the eclipſe of the). 

Shadow at middle of Mount Atna. 

Shadow of the middle of Mount Hercules, 


End of the eclipſe, 
N. B. I obſerved tle beginning and end with an opera Yak of Dollond's eonſtruction. 


App 


| Internal contact of one of Jupiter's — with his eaſt 


— 


2 — 
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14 — * 


5 kast of g Be. of Jihier 0 

3 Sat. arrived to its greateſt Ned 

Im. of & Viteinis-inta I 

3 . of wk from * ght . ts 10%. 

"IN Virgin's ſpike” pi » b in 

dee aero by preg ws j 49! 43 
x. B. It was 8 —— "ORE 


* 
— 


N We „ 


8 


. 


4 y | * A. 1 Nn * ah, * * LE wo, 
; - | ' a 6 483 * * 4 4 » 3 E, 3 ; : 5 Fs "% #, X * 8 
_ of 7 Leon 45 5 _ into )*s dark limb. 
a . \ 5 2 | „„ 
- - Sa » ; \ * 1 


\.» A 
34 


Y: Tam. of K Tebnb 4. 5 magn. into ) 's dark limb. 

$ 53 33 | Emerſ. of ditto from ) 's bright limb. Certain to 5”. 

r * Sagittarii 4 magn. precedes Y's * 
11 13 14 | md in right aſcenſion by parallactic wires. J 


1 


9 51 56 | Antares 1 »'s preceding limb ta right een ö 
2 | 


13 22 27 | ſion by parallactic wires. > 'F 32 
8 39 11 fl r Sagittarii 4 magn. prec. Þ /g prec. limb in right | = 
10 31 23 | e by parallactic wires. 7 9 


$ 1 28 Occuttation of a Scorpii 3 ttraght, by d :s dark find 7 


| 2 555 of x Capticd 


ra? 6 magn. by ) s dark limb, WW 
which was ſo near to being full, that the ſtar ſeemed tol 4 
niſh in the illuminated arch terminating light and darknl 


Beſides t the Above obſervations, F bert taken = great many of the difference of 1 
afcenſion between the )'s enlightened limb and proper — (which I have not pee 
duced) by means of parallactic wires in the focus of my 18 inch reflecting teleſcope 3 
which, * 4. making the requiſite calculations, I * no doubt of being able to def 
the moon's .. parallax in that latitude, and thence, by proportion, t the equl 


rial parallax of the moon with great exactneſs, which has never been done yet in ſo q; 
a manner, 


hy ry 


* 
8 
I Sy 


_ 1 Ren 


Ef 
” 


* 


An 


IX. u Remarks upon M. TAbbe'Bar- 
thelemy's Memoir on ** Phenician Ler- 
ters, containing bis ions an certain 
Phœnician Monuments, and the Alpha- 
bets reſulting from them. In a Ler- 

ter to the Rev. Thomas Birch, D. D. 
Secretary to the Royal Saciecy, from the Rev. 
John Swinton, B. D. F. R. S. Member 
of the Academy degli Apatiſti ar Florence, 
and of the Eiruſean Academy of Cortona 
in Tuſcany. 8 IF. 


Reverend . 
Read Dee. 13, KN L Abbe Barthelcray' s memoir 
* on the Phanician letters has 


| again, with very. rge additions, been juſt (1) commu- 


nicated to the . world. Some at leaſt of thoſe 
additions bave been made, as there is exceeding good 
ſeveral 


reaſon to believe, if not very lately, —— af- 
ter the memoir itſelf was read. This, as M. I'Abbe 
is aid, to be the firſt antiquary in France, and muſt 
undoubtedly have a great influence over the members 
of that uſtrious body which he has fo long adorned, 
cannot well fail of being conſidered by many people 
as a confirmation of the ſuſpicion for {ome time 


(3) Memoires de Litterature, tiris des Rah & c. Tom. | 


XXX. p. 405-426, A Paris, 1764, 
Vol. LIV. E e e | entertained 


3 ] 
entertained in ſeveral parts of Europe, and hinted 
at by me in (2) a former paper. It will therefore 
enable us to account for Rb Mg wh 0 
piece, which ſeems to have been cried up 
admirers as one (3) of the moſt Ole WEE pro pro- 
ductions of the preſeny ag % What degree of atten- 
tion to this Nor wy Gow the lovers of antiquity 
is only; due, I ſhall. not at preſent take upon me to 


decide. e it, however, if not yet 
fafficiently 12 from the following ſhort addi- 


— 12 ſubmitted with the utmoſt- deference 
to the — jbdeſtent of dhe e _— will 
M. Abbé füll afſerts, that jews, 1 20a b. TzyxA, 
in the firſt line of the Malteſe-Phœnician inſcription, 
[Tas. XXII.] denotes the city of. Tyre. To which 
IT ſhall only beg leave to reply, that this: aſſertion i is ut 
terly repugnant to the teſtimony of the Tyrian coins; 
which conſtantly exhibit the word . Tzon, or 
TZvR, as the name of that city. This i is a fact ex- 
prefly allowed by (4) M. l Abbe himſelf, though he 


aces it in ſnpport of the notion r Reb ae 
with which it muſt, even at firft fight, be conſidered 
as altogether incompatible. 


To the firſt letter of the next wort he ſtill like- 
wiſe attributes the power of He, (5) and conſequently 
affirms that word to be u, HOC VOTVM, THIS vow. 


(2) Philoſop h. Tran Vol. L. Par. II. p. 799. Lond. 3 

(3). Journ. des Sgavans, Decembre 1760. p. 348. "te 
Gu; gn. De Þ Orig. des Chin. p. 60. A Paris, 1760. 

(a) Memoir. 4 Litter. &c, ubi = p. 409. 


(] Ibid; p. 410, 413. 


4 .* 


— 


But 
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entertained in ſeveral parts of Europe, and hinted 
at by me in (2) a former paper. It will therefore 
e us to account for che late publicatian of a 
piece, which ſeems to have been cried up b J FALbes 
admirers as one (3) the moſt Gre ER pro- 
ductions of the preſent age. What degree of atten- 
tion to this performance from the lovers of antiquity 
is really. due, 1 ſhall. not Hie be take upon me to 
decide. ſentiments however, if not yet 
— , from the 1 ſhort addi- 
tional remarks, ſubmitted with- the otiricft deference 


to the luperiot judgment of. the, on; W will 
very n 


M. T Abbe ail ROY * N, RS * 7 
in the firſt line of the Malteſe-Phcenician Inſcription, 
[TB. XXII.] denotes the city of- Tyre. To which 
I ſhall only beg leave to reply, that this aſſertion is ut- 
terly repugnant to the teſtimony of the Tyrian coins; 
which conſtantly exhibit the word W rzok, or 
TZvR, as the name of that city. — * 18 a fact ex- 
 prefly allowed by (4) M. I'Abbe bimſelf, though he 


produces it in ſupport of the notion here wanted 
with which it muſt, even at firſt fight, be confidered 
as altogether incompatible. = 


To the firſt letter of the next word he ſtill like-' 
_ wiſe attributes the power of He, (5) and conſequently 
affirms that word to be TIN, HOC VOTVM, THIS vow. 


(2). Philaſop h. Tran Vol. L. Par. II. p. 799. Lond. 1759. 

(3). Fourn. des Sgavans, Decembre 1760. p. 348. M de 
Guign. De Orig. des Chin. p. 60. A Paris, 1760. | 

(4) Memoir. de Litter. &, ubi ſup. p. 9 


(J] Did. p. 410, 41 3. 


But 


. | Phulofe Tran. Fol. LV:TAB. xxu. — 


Tt wo Tranſcripts of the Malteſe-Phoenician Inſeription 8 | 
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8 


Fs eng enn 


3 * N 2 
PP 


” : > 
? 4 > 2 "iv 8 2 3 h 
J 


the fl 1— 2 8 of the ſecond line was ther 


May, * 5 
I hade rendered ritficiently 0 — And that the two 


* # ms O88 
8 . on © Wn iS l 8 a. 
* 
. 


the later Phœtician inſcriptions. But to wave all 
the verb here is 


118, TJeeths' evidently. to 


of accur 


aan} 

Bat as the dur dity of this notion was clearly demon- 
ſtrated in my former remarks, to which no reply hat 
yet been made;"F Wan Ans | fatther notice of it 


here. 1 | 71 
We are atlo told by this learned (6) author, that 
(or 


That the — 
© FECERVNT, 


wr originall ginally im LY ſtone was 
former remarks (7), 


elemente Nam and Aleph ſhould be fo cnfined as to 
xcapy A ſpack barely fufficient for one of them, will 


2 readily a * ted by any perſon z 
chic with the manner of writing — — 14 


other conſidetations relative to the point in view, that 


exprefſed in the = ſon plural, 
the laſt word of the inſcription, Fenn 


rove. _ 'wotthy obſer- 
vation, that M. T Abbe repreſents Count Caylus's 


copy of che inſctiption as much ſuperior in point 


acy to Father Gori's and yet, in determin- 


ing, or rather attempting to determine, the form 


of the laſt letter of Tray, he apparently: prefers 
the latter to the former. 


For he adduces Father 
Gori's copy in ſuppott, ot rather confirmation, of 
the other. But ſuch conduct as this, in M. Abbes 
gu” on, is to me no great matter of ſurprize., It 


is plainly intended to ſerve, a favourite . g 
which cannot be eaſily maintained. 24541 


(6) Memoir. & Litter. Sc. ud; ſup. p. 410. 
(7) See above, p. 126, 127. 


E e e 2 With 


— 3 
591 + 19 
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(8) aby; a 


and pine that all arguments drawn from 
their ſuppoſed agreement, or affinity 
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With regard to the proper name Deny, ABDA- 
B, r (ARPASARY Ss; I can by no means believe it 


ſame with Ae ie e 5. b. 
two words had not the ſame origin, at 


firſt fight, {elfevident, . This. HB. * 
writer of. great e 5. E 
count I. Tone (9)-already giyen of the; P 
name , ADA, ſupported 


to be 


ane n W T Hatter myſelf, ſet this, matter i in 
the.cleareſt a er 3 1 vidi i. 
(0) 1 8 chat ASERIMOR, ASE= 


RIMAR; or ASERIM=HAMMAR, Was probably com- 
poſed of. . SERYM, AZEPTMOE; che name 
f one of the kings of Tyre, acgording to Menander 
Epheſius, and . NAR, or rather , HAMMAR, 


ier DOMINVS.; But M. VAbbe,;(31).in the. p 
before. me, takes it to be 


ly. equipalent to 
the word AZEPTMOE. itself; the. A Twine 
to him to have terminated in OL the Phœgician pro- 
per names ending in Op, as the other natives f Greece 
did, ſeveral words uſed by the Lacedæmoniaps 
ſame termination. To which 1 ſhall CORS leave to re- 
ply, that the Greek. diale& of the Lacedæmonians 
was widely different from the Pheenician tongue; 


, muſt -be falla- 


cious and inconclufive. Nor will the compoſition of 


the name WIN, or WTEDN, ASERIM- 
MAMAS: VIZ. rer,  ASHERAH=MAR, LV- 


(8) Matth. Hiller. Onomeft. Sacr. p. 390. Tubingæ, 1706. 
(9) See above, p. 127, 128. 

(10) See above, p. 129. | 

(11) Mem. de _ ubi wy. p. 410, 411. 


CVS 


LMS... 
cvs s DOMINYS, which he exhibits to our view, afford 
A tee of ſatisfaction to any rational perſon 
ingagedm' ch philologiedl inquiries.” Further, it ĩis ob- 
vious to every ſmatterer in the Greek language, that 
in the Words ENO,  ABAAETAPTOE, rar, 


BAAEAZBNPOS, BAAEZ OE, &e: 'HIROMVs, ABDAS- 


TARTYS: ASERY Ms, BALEXZARVS, BADEZORYS, 4 


& Haridbd down ts us by Joſephus (12), from Menan- 
der EpHieſius, "OF-1s no part of the Pheeniciatt names, 
but only a Greek termination ſuperadded to them. 
The werd * ASERIMAR therefore, or AsrkINMox, 


AZEPIMAPOE, or AZEPYMAPOE; not ATENTMO E, as 
M. T Abbé has deen pleaſed to aſſert. 80 be Tyran, 
or Phœnieian, proper name V1, HIRAM, or HIROM, 
as it ours in Scripture, (1 King. tx. 12.) is rendered 
by the Septuagint and Joſephus, after Menander Ephe- 
2. EPAMOL) HRUM VS. But the moſt ſtriking 1 in- 
ſtances, or rather thoſe directly in point, are 
BAAEMZ AOL, BAARZQPOF; or BALEAZAR, BAbr- 
z0k, when” 


perfectly agree. This amounts to the ſtrongeſt pre- 
ſumption, at M. FAbbe's notion of the compoſition 


of that name is deſtitute of every ſupport. Hence we 


may fairly conclude, that the account by me formerly 
given of the conſtituent parts of this word was ſtrictly 
agreeable to truth ; and conſequently that the fourth 


element was Mem, and not E, as. I then incon- 


 teſtably proved. 


(12) Menand. Epheſ. apud Joſeph, Cont, Apion. Lib. I. 
P. 1043 | | 


would have become, when adopted by a Greek, 


ſtripped of their Greek termination; 
with which ASERTMAR, or 'ASERIMOR, does" moſt 


With 


cc . ˙ adittacs.. aZIit. <hoivd. 0 n 
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Wich refpe& to the four firft letters of the third 
line, © they form a difficulty, fs (72)! this 17 
« writer, embaraſſing enough. Fh 8 give 
e the word g, BEN, FILIVS, bot 4H ward 
<..hete-ought to be read in the plural number. Was 
4 not the plural number ſometimes pointed out 
te amongſt the Pheenicians by the addition of an He 
« and a Nun, in the ſame manner as the Chaldees 
had an Aleph added to the be inning and the end 
_ ©, of this word alſo in the fingular ? Oc rather did 
a, not the two letters, He, * forming the pro- 
<'nomn | 5 18, ILLE, give us to underſtand, that 
<« Abdaffir ! and Aſſeremor were brothers only by 
0 adoption? I dare not derade | in wag matter, and 


16 — ſufficiently ſtabliſhed in this. memoir.” _ 
Here tis obvious, at firſt fight, that M. I Abbe 
is not only embaraſſed, but. ſeems actually to fink 
under the weight of the difficulty he has bimſelf pro- 
poſed; as of this, notwithitanding his uncommon 
fagacity and penetration, he has hot been able to 
ſupply his readers with an adequate ſolution. For 1. 
The word 43371 cannot be of the plural number, as he 
ſuppoſes, or rather poſitively aſſerts; both the cor- 
reſpondent Greek and the tenor of the inſcription, 
unleſs I am greatly deceived, being utterly repug- 
nant to ſuch a ſuppoſition. 2. The Chaldee term 
he mentions being of the fingular number, and ab- 
ſolutely diſſimilar to the pretended Phoenician word, 


(13) Mim. de Litter. ubi ſup. p. 411. 


l ; 


- 5 r 
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or afſtx, ad 


3991 | 
133775 the adduction of it ſeems altogether inaperti- 
nent, on the preſent occaſion. 3..'The pronoun ja 
is equiyalent to the Latin EAR VN, not 18, ILIE, as 


M. E Abbe is pleaſed to affirm; and being a- ſuffix, 
heres. to the end, not the beginning. of a 


. 


word. But if. it ſnhould be taken for a ſeparate 


pronoun, it anſwers to the Latin 11.1.2, not 18, ILLE; 


as it is 


Aſerimar thietefore were brothers only by adoption, 
is a chimerical notion, void of even the leaſt ſhadow 
of rational proof. 4. He in effect declares the dif- 


ficulty to be inſoluble, when he owns. binifelf inca - 
pable of deciding in this matter. 5. He makes the 
ſame declaration, when: he aſſerts the difficulty to 
regard only the Phœnician langu 


molt intirely the ſame with the Syriac, and he has 
himſelf attempted to explain ſeveral inſeriptions in 


Ignorance of that tongue. For he undertook the in- 
terpretation of the whole inſcription he has here ſo 


minutely conſidered, in order ta daduce a Phœnician 
alphabet from it; and unleſs he has, in ſome meaſure 
at leaſt, effected this, how can he take u 


aſcertain the 


powers of the letters of which his alphabet 


is compoſed? I would therefore, in my turn, beg leave 
to aſk him the following queſtion. Is it not more 


ingenuous, more liberal, and more worthy M. I Abbe 
Barthelemy's (14) exalted merit, to retract an errour 


_ (14) Journ, des Sgavans, Aout 1760. p. 277. (1). 


2 than 


8 | age; which he affirms 
to be utterly unknown, though, both he and M. de 
Guignes have in expreſs terms. athrmed. it to be al- 


it. Nor will it in the leaſt avail. him to refer the 
difficulty to the Pheœnician tongue, or rather our 


him to 


[ 402 1 

than to in it? To give up a point than to at- 
tempt the defence of it, when he ſeems even to 
look upon it himſelf as altogether indefenſible? 

The laft word but one of the inſcription M. Abbe 
repreſents by the Hebrew characters 
taking the ſecond letter for He. He has likewiſe 
given us a 


4 good account of 
part of it; as only juſt mentioned the 


D, the latter 
e 


has, perhaps, acted prudently enough. For none of 


I can find, will accord with the ſenſe of that part of 
the inſcription in which it occurs; whereas if we 
ſuppoſe the ſecond element to be Mem, as I am fully 
perſuaded it is, every difficulty will immediately va- 
niſh. This I have clearly demonſtrated in my for- 


mer remarks. I muſt beg leave farther to — 


as pertinent to the preſent occaſion, that as a variety 


of winds will give a variety of directions to a ſhip's 


motion, any navigation effected by different winds 


their aſſiſtance oblique. So that we cannot infer 


from either of M. IAbbe's tranſlations of the word in 


queſtion, that the two. Tyrians mentioned in our 
inſcription were thrown upon the iſland of Malta 
by a tempeſt, as this learned author has been pleaſed 
to aſſert, The latter of thoſe tranſlations was owing, 
as he informs us, to ©* the favour of certain ſuppo- 
« fitions, which, for brevity's ſake, he has ſup- 

« preſſed. 

From what has been faid it appears, that the cha- 
rater denominated He by M. I Abbe, and by me 
Mem, is an object of fame importance, with regard 
to the explication of this inſcription. If it be _ 


ON, 


u, formed of the two fr letters. And in this he 
the fignifications of that particle, at leaſt none that 


may be termed crooked, any voyage performed by 


latter ſeemis a little more favourable to his 
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for 4 former element, 1 * dr three parts of the 
monument are fo involved; that they are ſcarce, if at 


all, intelligible ; - if for the latter, the ſenſe runs 


throughout unembaraſſed, conſiſtent; and clear. Nor 


does this character differ more from that allowed to 
ſtand for Mem, by M. Abbe, than do ſeveral of the 


acknowledged ſomewhat different forms of - Mem 
from one another. A draught 
not to have deen 


of it; however, ſeems 
yet publiſhed, by!M. I Abbe, that 
can be abſolutely — — For in the copy he 
firſt communicated to the learned world, repreſented 
by him as à tranſcript perfectiy agreeing with the 
original, this character a a little nearer to 
his figure of Mem than it does in the firſt plate of 
of the memoir before me and -: 2 e 


Whether this minute alterätion, which is too incon- 
ſiderable to affect the point in queſtion, | ought, to be 
attributed to the inattention or i 
graver, or to ſome other cauſe, I ſhall not take upon 


me to decide. Hoy chat matter really pen beſt 


known to M. Abbe 

; * But the power of the letter He", faysM. YAbbe, 
& is fixed by other examples which I ſhall ſoon. 
% produce.” Now that a character repreſenting He 


does not occur in the monument under conſidera- 


tion, has already, I flatter myſelf, been rendered 
ſufficiently clear; whether or no it is to be met 
with on any of the coins produced in the 


be conſidered here. 


— 


. + +a 


' ob-the: en- 


before me, by M. IAbbe, comes n next to 


2210507 5113 26} 
Ot. Ik Noth 
. f eee .1{; 
y 8 bel. e mer 
aals in ME. ABLE pl 
ſmall Latin. differtatn, put tb. the preſs at Oxford. 
in 1753. That of the. fixth, however, which is a 
medal of Laodicea, © muft be awned: to be incom- 
plete ;. the four laſt letters of the inſcription having; 
been defaced: on my coin, by the) injuries of time., 
— = 11 * Bestielwith M. F Abbe's: inter- 

the latter part of this inſcription, 4s it 


— 

to the faith of hiſtory. Nay, it ſeems not 
— $4 to- pleaſe M. EAbbe himmel, as he has 
not abſolutely ſettled: the 
of which it is compoſed; but contents: himſelf with 
(15) obſerving, . © 2 this flight difficulty. 
c hereafter be removed by: other monuments. His 
interpretation of the inſc 


of literature, who examines it with attention. 


The other two pieces of Sidon preſent nothing very 
remarkable to our view. One of them has never 
theleſs handed down to us the very character aſſerted 
by me to repreſent Trade, but xi fa by M. FAbbe. 


Barthelemy for Thau, immediately preceding certain 


numeral: characters, which have been fully explained 


in one of my former — on the reverſes of ſe- 
veral Sidonian coins. 


(15) Mem, de Litter, ubi ſup. p. 417. 


Now 


ate of coins may bei ſeen: in 4 


ee and. desen and even con- 


power of one of the letters 
Will 


ription exhibited by the coin 
of Sidon; which. he. makes coeval with the reign. 

of Antiochus IV. is likewiſe liable to exception, as will 

appear to every one moderately verſed in this branch 


te 8 
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No the letter He does not appear on any of theſe 
medals, and. conſequently. nothing can be inferred 
from any,of. them. in favour of the form of that ele- 
ment — for by M. I Abbe. On one of thoſe 
coins, however, faid by this learned antiquary to have 
deen ſtruck. at N but which in reality ought 
not to be attributed to that city, now in my poſſeſſion, 
the very fame character occurs, with the power of 
Mem, "ay M. YAbbe exhibits. on two of the medals, 
of Menæ as occupying the place of He. My ex- 
plication of this coin, which 1 then took to bong 
to Marathus, was printed here, in 1753. But I af 
terwards obſerved, that. the Phaenician in (cri 99,00 
this: medal conſiſted, of four letters, In, the .of 
which was Betb; and thay on all tl r medals, 
or draughts:of them, which I had ſeen, four cha- 
racters nie appbssed,, thei fourth of Which n 
either Beth or manifeſtly. a part of that ele 
not Hjin or Ain, as M. j Abbe, without any manner of 
foundation, ems to imagine, Hence I concluded, 
that theſe pieces could. never haue been. ſtruck at 
Tr. MARATH, or .MARATHUS,. and 
wr pg not a moment to explode my former opi- 
To this- Las farther; excited by N -= 
Er che Srarghes two of them 
preſent a Part of my ſmall coll 
eoins; e ee e 
point out the years of Rome 748 
_ that time Mar athus Was S 
ticely razed, and: the tetritory appertaining to it 
— * by the Aradians, Rum gt to Strabo (6). 


in 2 or. in- 


(16) Strab. Sober Lib, XVI. Þ» 753 · „W ban. 


forum, 1620. 
F ff 2 I therefore 
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I therefore cancelled that part of my ſmall work 
in which the interpretation of the inſeription, pre- 
ſerved by one of theſe Phœnician medals, was con- 
tained. The cancelled part is, however,” Att in my 
hands. 


to be atrributed to one city, and two to two others. 
Of the latter M. Abbe affigns 


take upon me at preſent to decide! But that a per- 
fon ſo juſtly celebrated for his knowledge of antient 
medals, particularly Punic and Phenician medals; as 
is M. Abbe; ſhould firſt aſcribe the former to I know 
not what Caſtra-Czciliz, or Caſtra Julia, and after- 


confeſs, real matter of ſurprize. For the Punic name 
on theſe coins is evidently C.. MAHHANOTH, 


MEHNOTH, or; as Hbeth is ſometimes diveſted of 
ate (17), MENOTH; which 
apparently anſwers to the Greek MHNRAIL, and the 


even the ere oF an aſpii 


Latin ENA, the name of a city in Sicily, called 
Menco by Cluverius (18), ſeveral of whole medals 
adorn the cabinets of the curious at this day. Nay, one 
of the Punic coins of Menæ publiſhed by M. Abbé, 
though without any explication of the Punic — 
tion, an deonſequently without ſufficient proof of 
nt in view, has been expreſly attributed to © Ducky or 
eneo, . by Goltzius (19). An accurate deſcription 
of a medal of Menæ, together with a complete in- 
terpretation of the Punic inſeriptzon it exhibits, may 


(27) Bochart. Phat. Lib, I. e. i 
1s) Phil. Cluver. Sicil. Antig. Lib. II. c. ix. p. 339 22 
(49) eee in * Sicil. Tab. XII. num. 5, 6. ® 


Of the Sici lan mech in M: FAbbe's s plate fone are 


s one to Imachara; and 
the other to Carthage; with what truth, I alk not 


wards to Panormus, ' now Palerms, is to me, I muſt 


We, . v3 
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be ſeen in the Latin differtation (20) above re- 
ferred to, which it would be ſuperfluous to touch 


upon here. 27 
With regard to the Punic element taken for He by 
M. V Abbe, on two Siculo-Punic coins, he ſeems to 
give up in one part of his memoir the form of it ſo 
warmly by him contended for in another. For he 
expreſly allows, that this character on one of the 
Siculo-Punic medals exhibiting it may repreſent Mem, . 
as well as He. From whence: we may infer, that 
the correſpondent letter on the other, as the word to 
which this character belongs is on both . medals the 
ſame, may likewiſe, with no .ſmall appearance of 


truth, be taken for Mem; and conſequently that, ac-- 
_ cording to M. I Abbe, the letter He may be ſuppoſed 

never in reality to have exiſted on either of . thoſe 

Siculo-Punic coins. . 5 


Tis obſervable, that on one of the coins of Menz; 


in M. VAbbe's plate, the words em p, vRBs. 
' Nova, ſeem to appear; and that the firſt element of 


this inſcription, if the draught of it here may be de- 
pended upon, is the Kophof nearly the Chaldee form. 
I have, however, a Punic medal in my collection, 


(fee TAB. XXI.) with the old Phoenician Koppe 


on the reverſe, . and the names of. two Sicilian ci- 
ties, in Punic characters, never hitherto -publiſhed. 
A galeated head, with a ſprig of laurel before 


it, on one ſide, preſents itſelf to our view; and 


the triquetra, or ſymbol of Sicily, with a human 
face in the middle of it, appears on the reverſe, 


(20) Swint. De Num. quibuſd, - Samaritan, & Phanic.. &t, 
: attended 
— 


15 


attended by the words MAGEt, CAanic, the: Punic 
names of two Sicilian towns.. The latter of ' theſe 


was the Camicvs (21) of Diodorus Siculus and 
Herodotus, and the former the MACELLA,. or 
 MAGELLA, from whence the MAaGEeLLinNt bf 
Pliny (22), of Dio (23) and Palybius (24). The 
letters of the inſcription are dran from the left 
hand to the right, contrary to the uſual Punic man- 
ner of writing. But ſuch accidental miſtakes of the 
moneyers as this are ſometimes viſible on antient 
coins. This valuable medal, which formerly had a 
place in Lord Winchelſea's noble collection, corrects 
the famous Bochart, with reſpect to the origin of 
che name CAmicvs; and has preſerved an unuſual 

Punic form of Lamed, agreeing with a Samaritan (2 5 
one of the ſame element, as well as a figure of Glimel, 
that not ſeldom occurs on the Siculo-Punic coins. 
Some may, however, confider this medal as of Greek 
extraction; the third letter ſo nearly reſembling 
Lambda, and the antient Sicilian Greeks, on certain 
occaſions, having uſed the Pheenician Koppa upon 
their coins, as appears from the medals of Syracuſe. 
But as the Mem: is plainly Punic, or Phoenician, and 
both the Greek terminations wanting here; I can by 


no means prevail "_ __ to. I to. ſuch 
an WN 


(21) Diod. Sic. Lib. IV. & XXIII W Lb. vn. 
* — Plin. Nat. Hit. Lib. II. e. vui.. 9 


(23) Dio in Excerpt. r r 8 65 4 
* Polyb. Lib. I. p * 1 


(25) Numiſm. Antig. ff 3 Thom. Pemb. & Mont. Gomer. 
Com. Calle, P. ii. T. 85. num. 5. . 


As 
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[therefore uſed; on certain 
Ben the old Phœnician Nappa, or one of the 
earlieſt forms of Koph'; we may from thence « 
clude; that the character (26) on a Panic coin by 
me long ago explained, ſo fimilar to that form, muſt 
untlo be taken for the ſame elanent,” as 1 
then moſt clearly evinced. Nor has either M. I Abbe; 
of any other French writer, hitherto overthrown this 
notion ; though it has been called in queſtion, if 
not denied (27), by M. Pellerin. Nay, it has 
been; in a manner, adopted fome months ſince, in 
cke | des Sgavans, (28) and even by M. 
Abbe himſelf, in the (29) celebrated memoir that 
is the object of my attention here. 

- It has been juſt obſerved, that the Lamed on the 
Sicilian coin laft deſcribed is of an unuſual form. 
Give me leave to add, that another of my Punic 
medals ſtruck in Sicily has preſerved a form of that 1 
letter, ſomewhat more ſimilar to the correſpondent — 
character in the alphabet deduced by M. Abbe 2» 
_ from ſeveral Siculo-Punic coins. This medal has on 9 
one fide the head of Jupiter, and on the reverſe 
two ears of corn, attended by the Punic inſcription 
ALICA, or HALICAH, the AAKral, or HALICY Z, 
of (30) Diodorus Siculus, fituated between Entella 


and Luna, according to (31) Cellarius. The — 


(26) De Num. 2 * Samaritan. & Phonic. ee Diſprt. 99 
p. 86, 87, Oxon. 17 

( 27) avi dr Medailtes de Peuples & de. E les, &c. 
Tom. III. p. 141, 142, a Paris, 1763. 

(28) Fourn. des Sgavans, Aout 1763. p. 280. 

(29) Mem. de Litter. ubi ſup. p. 414. 

(30) Diod. Sic. Lib. XIV. c. 3 


As the Ca 


coin 
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coin has not hitherto been publithed, I believe, by 
/ author whatſoever. 
Amongſt my Siculo-Punic coins there is likewiſe , 
one with the 2 Hbeth and Beth, on the reverſe. 
Thoſe elements undoubtedly form part of the word 
NOOR, HIBLA, or :HYBLA, the Punic name of a 
town, or rather three towns, of Sicily, according to 
Bochart. That a mint was erected in one of them, 
at leaſt, from an antient medal, with the words 
TBAAT ME AAA impreſſed · upon it, may be cer- 
tainly inferred. The Greek cities of Sicily not ſel- 
dom exhibited on their money only part of their 
names, as we learn from (32) ſeveral of the Greek 
Sicilian coins; and that the towns there under the 
domigion of Carthage did the _ we * all the 
reaſon in the world to belie dre. = 
Another medal alſo appears in my | Lode: cobinet 
with the character repreſenting Hheth only, on 
the reverſe. That character may be taken 2 the 
initial letter of the Punic . proper name nu, HIBL A, 
or HY BLA; and may indicate this piece to have been 
ſtruck in the city ſo called, as well as the former. 
Inſtances of ſuch initial letters as this pretty irequenty | 
aceur, on ſeveral of the (33) Greek Sicilian coins. 
Two of my ſmall Carthaginian medals have pre- 
ſerved the letter Ghimel, on their reverſes, of the 
uſual Punic or Phaœnician form. This ſeems to be 


632 Eraſm. Freel. in Netit. Elementar. Numiſm. paſſ. Filippo 
Parut. in La Sicil. deſcrit. con Medagl. Ic. paſſ. In Roma, 1649. 
Vid. etiam Hubertum Goltzium, in Sicil. * paſſ. Aut- 
verpiæ, 1617. 

(33) Eraſm. Frœl. in Netit. Elementar. Numiſm. p. 83. 
Viennæ, Proge, 4 & Tergeſti, 1758. Parut. et Goltz. ubi ſup. 
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- the "REL letter of GLA, the name of-a town of 
Sieily, with ſeveral of whoſe (34) coins the Cabinets | 


. of the curious are adorned. 


Another of my Punic medals, ſuuck in Sicily; 
preſents: to our view the two elements Aleph and 
Brrb. Theſe plainly point at the ABAc NA of 
(35) Ptolemy, an antient town of Sicily; many re- 
mains of which, according to en were ſome 
time fines tobe ſcen. | 
One of the Siculo- Punic coins try my ſmall col- 
lection has handed down to us two alphabetic cha- 
racters, the powers of which are not yet, perhaps, 
ſufficiently known. The ſecond of them, however, 
from the great reſemblance it bears to the form of 
that element in the Malteſe inſcription, we may ven- 
ture to prongunce Tzade ; and the firſt; according to. 
NM. Abbe Barthelemy, occupies the place of Aleph. 
J am nevertheleſs rather inclined to believe, that it 
ought to be taken for Nupb. This ſeems to appear 
from the draughts of ſeveral coins, publiſhed by 
(36) writers of. good authority, as well as from the 
concurring ſentiments of thoſe writers themſelves. 
If this notion ſhould hereafter be adopted by the 
learned, the medal may be ſuppoſed: to have been 
emitted from the mint at Catana, as Tzade ſometimes 
in power anſwers to the Latin T; but if M. VAbbe's 
Opinion ſhould be held. more conſonant to truth, 


4) F cel, 8 & Gee ub bi op 


SR. Aw 


1 

(36) Veran. 1 Par. Terz. cap. ſett. p 8 259. In 
Verona, 1732. Ridolfin. Venut. in Saggi di Pirker. Accade- 
mich. pubblicamente lette nella Nobil. Accadem. Etruſc. dell' antichiſſ- 


ma Citta di Cortina, p. 35. In Roma, 1735. Parut. Laſta- 
nol, &c. 


oL. LIV. G g g from 
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from that at Aſſorus, the ſame element being Iike- 
wiſe not ſeldam equivalent to the Latin 8. On an- 
ther of my Siculo-Punic medals, that letter ſome- 
what refermbles; the Kappa of the Grecks. Ad- 
mitting the ſecend element to be Tad, 5 as Lam 
fully convinced it is, both AssoRVS and CATANA- 
may, with (37) great propriety, be conſidered as Punic, 
R e 8 
For the farther illuſtration of hat has been here 
advanced, it may not he improper to exhibit! draughts 
of the Sicilian medals juſt deſcribed as well as of 
ſeveral others, now in my poſſeſſion, adorned with. 
Punic characters. From theſt (Fas. XXIII.), at 
firſt fight, will be. deducible a Siculo-Punic alphabet 
Ira. XXIV.]; which, though incomplete, may, 
perhaps, not prove unacceptable to the learned. 
Hefore I conclude my remarks on the Siculo-Punic 
coins, publiſhed by M. I Abbe, I muſt beg leave to 
repeat, that only twa of them, which: were ſtruck 
at Menæ. are produced, in order to evince the 
reality ef his form of H; and that he has himfelf 
allowed this character, on one of thoſe medals, 
(which conceſſion will likewiſe extend to that on tlie 
other, as has been already abſervrd) to be as pro- 
perly expreſſive of Mem as of HE. I ſay, his form 
of He; becauſe I cannot help taking the character he 


denominates He for Mem; as it ſo: nearly; reſembles 
the common and uſual form of that element, and 
as the ſenſe it communicates even here, ſuppoſing it 
Mem, is ſo perfectly conſonant to the tenor of ſuch 
inſcriptions. This will be readily admitted by every 


(37) Val. Schind. Tex. Pentaglot. p. 113, 114, 1641. 
ovie, 1612. . | | 


One 


„ 
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one not tdtally unatquainted with the medallic ſcience, 


and not an intire ftranger to the firſt principles of 


oriental literature. For N -DyS, Ex POPVLO 
MENENIOy A POPVLO MENEN1O, POPYVL © MENENIOg 
(ſcil. cvsvs, vei PERCV88Vs, NVMMVS): is certainly 
altogether as proper as FRAY Dp, 1PSE POPVLVS 
MENENTIVS, (ſcil. cvDIT, vel PERCVSSIT, NVMMVM) 
if not really much more ſo. That s. c. i. e. SENA- 
TVS CONSVLTO, D. D. i. e. DECRETO DECVRIONVM, 
EX D. D. i- e. EX DECRETO DECVRIONVM, &c. not 
ſeldom occur on antient coins, is a Point too well 
known, (38) even to ſmatterers in antiquity; to 5 
— e ne 2 e 


od, : . 


my Latin — upon the ſecond Citican 
; arp, of which I have already given a Latin 


tranſlation, inſerted in the Maxmora (39) Oxoni- 
Exs 14, is almoſt ready for the preſs; I might eaſily 

excuſe myſelf, at preſent, from takin 5 any notice 
of M. VAbbe's pretended exp explication of that inſcrip- 
tion. 'But as this, in conjunction with his attempt 
to interpret the fourth, is undoubtedly by far the 
moſt exceptionable (40) part of his whole per- 

formance, ſince he ſeems totally to have miſtaken 
the fenſe of both inſcriptions ; ; 1 ſhall beg leave to 


(38) Lud. Debiel, > Soc. Jeſ. in Liilit. Nei Numar. Peter. 


p-. 99, I0O, 112, "Ay Viennz Auſtriz, 1733. 
(39) Marmor. Oxen, Par. Secund. Tab. III. p. 7. Oni, 
1703. 
(49) Memoir, de Litter, ubi ſup. p. 421, 422, 423- 
a TX on ſubmit 


—ꝗLñ—U— — — — 


to learn from any lexicographer. 


moſt antient inſcriptions were probably the ſhorteſt 


BD 

ſabmit. to the conſideration of the Royal Society 
the following ſhort ſtrictures upon its reſerving to 
myſelf the ee being more explicit and parti- 
cular on this head in my future diſſertation. 


1. With regard to he. ſecond; Citiean infripton, 


de thiss Jeter -o6-vhe firſt word is not Mem, but 


Canb; as moſt evidently appears. from the — 


itſelf, now in the poſſeſſion of the Univerſity. o 


Oxford, Farther, that he qught to be _— 
DORMIAM, DORMI10, or JACEO; as: M. I Abbe aſ- 


ſerts, had that been the firit word of the inſcription, 


as molt. c« it is not, we ſhall. ſcarce be able 


[IC OE: + 

2. The ſixth word of the firſt line is Hbur, Char, 
or Hur, not Chad, as M. I Abbe: ſeems to imagine; 
the laſt letter of that word being manifeſtly Reſch, 
and ſufficiently _ diſtinguiſhed by its length from 
Daketh, which oecurs twice in We Deginuing. of this 


line. 


405 21 
3. The term —_— cannot t bear a: relation to any 
particular city, town, or country. as out learned an- 


tiquary is pleaſed to ſuppoſe; becauſe this would 


imply, that the ſepulchral inſcription had only a ſingle 


perſon for its object. But this notion is intirely over- 


thrown by the word hn, in the ſecond line, and 
h, in the third; both of which are evidently plu- 


rals in conſtruction, and conſequently cannot refer 


to leſs than two particular perſons. Beſides, as the 


and moſt ſimple, the age of the monument itſelf 


ſeems to announce a duality of perſons at leaſt to have 


been pointed at by the inſcription. 


_— 


I can 


[ 413 ] 


I can at preſent ſee no reaſon why M. 1 
mend ſuppoſe this inſcription to run in the firſt pe 


ſon, rather than the third. Perhaps he will fay, = 

the Malteſe inſcription, as by him explained, affords 
us a remarkable inſtance of ſuch an uncommon mode. 
of expreſſion. But this, I humbly conceive, is no 
reaſon at all; becauſe in one particular inſcription . 


ſome peculiarities - may appear, as is often the caſe, 


that in others do not occur. Beſides, the poſtulate 


he. begs, or rather aſſumes, will, I am perſuaded, 
not be ſo readily granted him by the. learned. 


M. V Abbe has added a fictitious Schin to the 
beginning of the ſecond line, not the fainteſt traces 
of which are diſcernible on the ſtone. Nay, that 
Schin could never have been there, is ſelf- evident, at 


firſt ſight, from the very 


face of the inſcription. 
6. The word BW, 


a part of this inſcription. . 
7. He ſuppoſes an. hiatus in the ſecond line, and 
another in the third; whereas not a ſingle letter is 
wanting in the inſeription, nor any of the words ſo 


effaced as to be rendered. illegible, by the. injuries. of 
time. 


8. For the mords mn DD, 1 ND. 20, 


to our view in the inſcription, he has taken the li- 
berty to inſert IVA: NWN, NV; Y, . 


„, Sh, without the leaſt ſhadow of a reaſon. 


for ſuch an arbitrary inſertion ; ſeveral of his letters 
being purely imaginary, and not the fainteſt traces of. 
them having ever exiſted on the ſtone. 

9. The 


„ PAX, formed, according to. 
M. FAbhe;- of the. fiiftitious Schin and the two firſt. 
letters of the ſecond line, was. moſt certainly never 


Sy, n 292, which clearly preſent themſelves. 


— —̃ — 9 — — ,], 
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9. The name TAM, or, as he eotruptiy writes it, 
THAM, is -taken by him for only part of a word; 
whereas it is a perfect and complete proper name, as 
moſt clearly appears from the face of the inſcrip-' *© 
tion, and from ſome antient writers of good autho- 

' rity, who will Hereafter be referred to in theſe 
_ remarks. 
10. He has not tranſlated the words FAM, =, 

; ro, ma, x59, 9, Ph, 332, E though E 
they form ſo conſiderable a part of this monument; 
and though a tranſlation of them is fo eſſentially ne- 
ceffary, in order to arrive at a true — of 
the inſcription. | 

- In confirmation of what his been here advanced, 
I ſhall beg leave to ſubjoin a ſhort and conciſe ex- 
plication of this inſcription ; which, I flatter myſelf, . 
will not be found very remote from truth, as it is 
conſonant to the faith of hiſtory, and ſupp ,orted by 
two or three Greek authors of very conſiderate note 
amongſt the learned. 

It may, however, be ien einne to ob- 
ſerve, that the plate hereunto annexed [ TAB. XXV.] 
exhibits the moſt perfect repreſentation of this mo- 
nument, both with r. to the magnitude of the 
ſtone, and the forms and ſize of the letters, that can 
poſſibly be communicated to the learned world. As 
the copy therefore now preſented to the public is the 

reſult of a freſh and moſt careful examination of the 
autograph itſelf, and by me, ſince the publication of 
the MarMora OxoNIENSIA, immediately deduced 
from it; this may be conſidered as the moſt accurate 
tranſcript of our Citiean inſcription, n all reſpecls, 


that has hitherto appeared, | 
2 1. The 


of: Vol. LV. TAB. XXV-p.414- 


Tran 


Philof 
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x. The firſt word, Pee, Ax Ac, or ONEC, ſeems 
to have denoted the fame thing in Syriac (41) and 
Phcenician that ONTZ did in Greek, and onyx in 
Eatin. Butthe fame ſpeciesof marble wasdenomitiated 
both oN vx and ute as we (42) learn from 
Pliny, and other good authors. It cannot therefore 
well be doubted, but that he, AN Ac, or ONEc, 
here may either be tranflated ſtrictly and literally 
ALABASTRITES, or be rendered with ſufficient pro- 
priety by the more general term xũxaARNMHOR. The 
Cyprian ftone itſelf, on which the inſcription has 
been preſerved, being a fine white alabaſter, or per- 
fect ALABASTRITES, puts the point here infiſted on 
almoſt beyond diſpute. 
2. I have already given ſo full and particular 
an account of the ſecond word *DX&T2y,: which is a 
Pheœnician proper name of a man, in my former re- 
marks, (43) that it would be intirely ſuperfluous 
and unneceffary to take any notice of it here. 
3. That the third word, a, BEN, which occurs 
afterwards in the firſt line, is equivalent to the Latin 


FILIvs, I have (44), in a former work, rendered 
nconteſtably clear, 


(41) Johan. Buxtorf. Lex. — p. 25. Baſileæ, 
1622. 


(42) Plin. Nat. Hi A. Lib. XXXVI. c. 7, 8. Lib. XXXVII. 
c. 5, 6. Hor. Carm. Lib. IV. od. 12. Martial. Epigram. Lib. 
VII. ep. 93. Dioſcorid. Lib. V. c. 153. Iſidor. Lib. XVI. 


c. 15. 


(43) See —_ p. 127, 128. 
(44), Hiſcript. Cit, . aa. Oxon. 1750. 


4. The 
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4. The fourth word, EbbTt2y, ABDESYSiM, or 
ABDESASIM, is another Phoenician proper name of 
a man, not to be met with in any antient author. 
If we read it ABDESVSIM, it anſwers to the Latin 
SERVVS, or CVLTOR, EQYORYM ; if ABDESASIM, 
(45) to REGENTIVM (viz. pEORVM Mundum Rr- 
GENTIVM) CVLTOR, or SERYVS. The latter ſeems 
to be by far the moſt eligible lection. Which. if 
we ok it will ſeem to follow, that the Phcenician 
term bb, 451M, was ſometimes at leaſt equiva- 


GENTES, amongſt the Latins. 

6. The fixth word, N. HHVR, or HVR, is alſo 
a Pheenician, as well as a (46) Biblical Hebrew, 
maſculine proper name. The firſt letter, Hbeth, 
here is of a pretty unuſual form. I have another 
Pheenician inſcription, never hitherto publiſhed, with 
the very ſame character in it; of which, if God 
grants me life and health, I intend to communicate 
an interpretation. to the learned world. 


6. The ſeventh term xh, from M, ought to 


be rendered in Latin LAP Is (47) SEPYLCHRALIS. It 
ſeems to begin a new ſentence, and to be intirely de- 


tached from the preceding words. The n 


(45 ) Vid. Jac. Gol. Lex. Arabic. in voc. 3 Fe Deb. 


—REXIT PRO. ARBTTRIO. Sam, Bochart. Hierozoic. p. 16. 


Franequeræ, 1690. Jo. Leonhard. Reckenberg. Lex. Hebr. 


p. 1072. Jenæ, 1749. 
(46) Matth. Hiller. Onomaſt. Sacr. p. 99, 789. Tae 
1706. 


Chan, Stceki Clav. Ling. Sanct. Vet, Tejt. p. 470. Jeuæ, 
1727. 


ſignifi- 


lent to PII, sv ERI, or rather II Mundum x- 


(47) Leonhard. Reckenberg. ubi ſup. p. 690. Jenæ, 1749. 


5 


r 
ſignification of this word is conſonant enough to the 


tenor of the inſtription which will not admit the 
ſenſe aſſigned it by M. IAbbe. The figure of the 
Tzade, which is a very uncommon one, occurs in 


the incdited inſcription I hope hereafter to explain. 
7. The eighth word, 205, LEMB, or LEMEB, is 


probably another Phœhician 1 name. That it 


was. uſed as a proper name in Syria, from Joſephus 
is (48) abundantly clear. It occurs alfo as the pro- 
per name of a man in Feſtus. The ſubſtantive ja, 
BEN, FILIvs,' does not follow 9199, LEMB, with the 


father's name, according to the manner of writing 


not infrequently ſeen in the Phoenician inſcriptions. 
But other inſtances of ſuch an omiſſion (49) as 


this have been obſerved, on ſeveral of the antient 
ſtones found in the ruins of Citiunn. 
8. The verb v next preſents itſelf to our view, 
and ought to be rendered v1x1t, according to the 
Hebrew lexicographers, A ſuppreffion of the rela- 
tive pronoun ite, dvi, is obſervable here. But 
ſuch ellipſes as this were antiently not uncommon, 
6I1 Nees (cok ne - 


9. The following character, though in a manner 


the ſamo with the Citiean form of Jod, is likewiſe 


ſomewhat fimilar to the Palmyrene numeral cha- 
raſter repreſenting TWENTY, (51) and not difft- 


(48) Joſeph. Antiquit, Fudaic.. Lib. XIII. c. 15. p. 599- 


Ed. Hudſon. Oxon. 1720. Sex. Pomp. Feſt. Lib. XVI. p. 455. 
Amſtelodami, 1699. 


Inſcript. Cit. 17, 21, 23, &c. FE 
(49, e a Nold Concordant. Particular. Ebrao-Chald. 
102. Jenæ, 1734. ; Ty Pa 
(51) Poa Ween Vol. XLVIII. Tab, XXIV. Inſcript. 
III, | | | 
Vor. LIV. hd milar 


— 


* —— — 2 — — — 
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milar to one of the equipollent characters uſed (g2) 
T en. Ta the ed my Fre, nos 
nifeſtly requires a numeral, I have taken the liberty 
to tranſlate this TweENTY. The learned world may 
expect a farther account of this numeral in my fu- 
ture diflertation.” - 5 
10. The next character ſufficiently teſembles (53) 
the Palmyrene form of Sclin, on a Parthian coin by 
me formerly explained, as well as in the Palmyrene 
alphabet. Ie may therefore paſs for that element, 
though it is ſomewhat longer; eſpecially, as the 
Syrians were neighbours to the Phœnicians, and the 
letter Schin here begins a word fo conſonant to the 
tenor of this part of the inſcription. That word is 
apparently. Ne, which comes very appoſitely after 
ey m, vixIr vIGINTI, or rather qQvi vizxIT 
VIOIN TI. As it appears here in conſtruction, it is 
a ſingular; but muſt nevertheleſs be tranſlated A Nx os, 
the genius of the Phoenician language in this re- 


ſpect being probably, the ſame with that of the 
Hebrew. The Al is ta be conſidered as a mater 


 leftionis, in the term before me; the letters Aleph, 
Jau, Jod. (54) not infrequently occupying the places 
of vowels amongſt the earlier Hebrews, and conſe- 
quently, as there is great reaſon to believe, amongſt 
the Phœnicians alſo, But of this more hereafter. 

11. The Phœnician ſubſtantive y. as in He- 
brew, is undoubtedly equivalent to sc VI. VM, ETER - 
NITAS, DVRATIO HOMINIBVS ABSCONDITA, &. 


(52) Philoſeph. Tranſ. Vol. L. Tab. XXXII. p. 805. 
(53) Philsſaph. Tranſ. Vol. XLIX. Tab. XVIII. p. 593. 
(54) Campeg. Vitring. Obſervat. Sacr. p. 186. 


It 
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It frequently: occurs, both in 4 limited and unknited 
ſenſe, in the Old Teſtament; and accommodates 
ieſelf, according to ( 55) Guffetius, to the nature of 
the ſubject to which it is applied. Which if we ad- 
ep. when applied to men, it muſt denote the term 
or period of human life. And i in this fignificatien it 
(56) ſometimes may be met with in holy writ, as it 
manifeſtly'is in our inſcription. The Yau here, in 
conformity to the Pheenician cuſtom, is ſu Sos "ry 
But. for' a farther account of this word, recourſe may 
be had to the Tearned Sontagius, in (57) bis difler- 
tation upon the terms H and ay, printed at Altorf, 
1 
1 Hebrewnoun WIRD, from whence| de N 
and FW2X92, is deduced from the (58) verb . 
DOLVIT: y the extruſion of the two quieſcent let- 
ters, Aboph: and Van, the ſubſtantive Becomes: dnn. 
(the fame'in pronunciation with 2x99) as it appears 
tion; Nor is it to be wondered at, that, 


in our i 
before the invention of the vowel- points, the 
eſcent letters ſſibuld have ſometimes * ſuppr . 
as they: had in reality no power at all, . * 
ſuch a: ſyncope, or Extra, as" that here obſerved, 
are not ſeldom found in the ſacred writings of the 
Old Teſtament. And that this was really the caſe 
with: regard' to the word 299, the Chaldee term 


(55) Jacob. Guſſet. Comment. Ling. Ebraic. p. 1160, 1167. 
Lipæ, 1743. 
(56) PsAl. LXXXIX. I. CXIX. 44. & alib. 


(57) Chriſtoph. Sontag. in Difert. de BW periadico & By 
eterno, Altorfii, 1695. 


(58). Leonhard, Reckenberg; ubi ſup, p. 7 38, 
Hh h 2 


NH, 
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e, (59) agreeing perſectiy in 893 with: is. 
ſeems inconteſtably to pro of 


* 
From what has been vanced we may conclude; 
that the Phanician words 209 Cn, on our ſtone, 
are equivalent to SECVLI, or vir, DOLORIS, i. Ez 

IT INFELICITER ACT, as I bea taken the li 
as to render them here 

The. next word is Hrn. Sr on 
at DESCENDVNT, the verb SVNT being ſuppreſſed, 
as amongſt the Hebrews it frequently happened to 
be. The radix, of this participle is yu, nEsc Ex- 
DIT, a verb well 'enoug known to the Hebrews, 
but frequently uſed by the Chaldees; who generally. 
applied to it the 3 of the verb Tu, as it 
prevailed amongſt the. Hebrews, according to (60) 
Buxtorf. | It muſt be remarked, that N pal 
ought to be deemed the fame expreſſion as © 
3 rn; the word 857 50 having bad, — 
Sens antiently aſſigned, (c ) it in- 3 col 
the Hebrews, and therefore undoubtedly. by. the 
Phenicians. . In the Chaldee > ſeyeral, — * 33 
to this part of our inſcription are to be fannd. 


So N ôον n, , SICVT., DzscENDbENT AS IN. Fo- 


VEAM- ſepülchri, occurs, in Prov. 1. I2. ND. Dru, 


DESCENDENTES AD MARE, in Is Al. xlii. 10. And 


in Ps Al. cxliii. 7. we. meet. wich 


xD P23 


Au E c DESCENDENTIBVs IN FOVEAN SEPVL= 


*P 59) Johad. "Baxecrt, * F. Ter. cha. "Talw. i . Rabbi. 
p. 1001. Baſileæ, 1639. 


(60) Johan. Buxtort. F. Low. Chald. Tan. & Rabbin. 


P. 1330. 
(61) F. Mar. de Calaſi, Concardant. en Biblior. Halraica. 
in voc. yy, p. 502-602. Lond. 1797 · 


1 


CHRI; 
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nnz which ſeems to be a phraſe of the 4 ame 
import in Chaldee that the x55 


DENTES:! ſunt; or rather DESCENDVNT, IN CARCE- 
REM, 'of our inſcription is in Phœnician. The pas 
ticiple I, being in conſtruction here, may, v 
ever, be conſidered either as a Chaldee, Hebrew, 
or Phoenician word. As for the terms N S515; 
IN X TERNVM CARCEREM,: they are ſo obvious and 
clear that they- E no farther diſcufſion in this 
ace. 
: 14. The two following” wards, Fox io, with. 


part of the: inſcription.” The firſt of them, 7 
deduced from. Fm; MoRi, EMOR1, and in con-- 


ſtruction, is a participle converted into a noun, 


and may be tranſlated morTv1, or rather OCCIST, . 


here. In this latter ſenſe it occurs, in in Is AI. xxii. 2. 


It may alſd be rendered 'noMINEs; or VIRI INSIGNES, 
according to Cocceius. But the former ſeems to be 
the moſtſobvious and natural fignification. The ſe- 
cond of N rd, is undoubtedly the name 
of Amathus, 2 celebrated city of Cyprus, that was 


governed by it's own princes for a conſiderable pe- 


riod of timo. The particle 9 points out the genitive 
caſe in our inſcription;”as it does in the proper names 


m0, LETZI DON, M), LE TZ OR, or LETZVR, on 


the Tyrian and Sidonian coins. The ſame thing 


may ſometimes be ſaid of this particle, when the 


word immediately preceding it is in conſtruction, 


(62) as we find manifeſtly to be the caſe here. 


From” the inſcription — 4 me it appears, that the 


Phoenician name of Amathus Was de, AMATH, . 


(62) Vid. Reckenberg. ubi ſup. p. 828, 


the three” preceding, form the-third ſentence, or 


not - 
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net FIR, HAMATH, or CHAMATH, 8 it has been 
wage by Bochaxt (63). 

1:54 The next word, n, 2 apparently to be de- 
FT from, the obſolete — 2, ALTVM REST, 


RLEVYAETYM BST, &e. in the infinitive mood n, 


from. whence 7D, EXCELSYM, may with ſufficient 
propriety-be interpreted MONVMENT VM SEPVLCHRA- 
5E; as a word of the: ſame origin, has actu- 
ally been interpreted: by (64) Schindler and Clodius. 
Farther, a may be confidered as no other. term 


than the Syria Y, SVGGESTVM, TRIBYNAL. (65), 


i ag for TY. and DING for . amongſt 
hœnicians. Nor is the lagnification aſſi 
4 hers more conſonant to the true import 


of that part of the inſeription to which it belongs. 
1856. That the Phonicians wrote the Hebrew word 
Try, SERVCEVRA, or rather STRVCTVRA. ORDI- 
NATA, TW, and in conſtruction Y, cannot 


than m, or M, and it was common with the 


Phœnicians to expunge Jod, as has been juſt ob- 


ſerved... The verb ſubſtantive; in conformity to the 
Hebrew and Phoenician cuſtorn, has been apparently 
luppreved. here, K 


(63) Sam. 33 3 Lib, L 6. 3 
(64) Val. Schind. Lex Peutaglat. p. 171. a 1613. 
Jo. Chrift. Clod. Lex. Hebraic. Select. p. 72. Lipſiz, 1744. 


; f ; 


file, 1022, 
166) Reckenberg. ubi ſup. p. 598,. 1563. 


17, For 


2 &e. the excifion of Jod being common, 


the 
radix, from whence it is derived, than to the tenor 


Well be; denied; ſince c ον was no other (66) term 


(65) Johan. Buxtorf. Lex. Chaldaic. & Syriac, p. 54. Ba- 
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dut Jod, as we learn from the Punic in 


plained In (67) a former paper. And that the Phæ- 
bicians wrote this word in the fame manner, conſi- 
dering theit 


leaft reaſon to doubt. The Ethiopians in this term 


the Old Teſtament. The three laſt words of the 
inſcription, 


obvious to every one in the leaſt a 
tient hiſtory, and oriental literature, that it would 
be ſuperffudus to expatiate upon them here. 


e 
17. For vn the Carthagi nians wrote M3, _ 


frequent omiſſion of Jod, I ſee not the 


moſt certainly never made uſe of that element. In 


our inſcription it is to be therefore conſidered as equi- 
valent to DOMYS, GENS, FAMILIA; &c. in which: 
ſignification it not ſeldom occurs; ; ſometimes being 
applied to a whole family, and at other times to a. 


patt of a family only, in the (68) facred writings of 


Pom 1 ren, TAMI PILII ABDEME- 
LEG, are fo intirely clear of all difficulties, and ſo 


cquainted with an- 


It may, however, not be improper to remark, that 


the uſe of the proper name ABD'ALMALEC, the 
ſame with ABDEMELEC, was retained by tlie Arabs. 


long after the firft appearance of our inſcrip 
the Khalif Abd almälec, who fucceeded ! 


n. For 
erwin I. 


above half à century after the death of 1 
departed this life (69) in the year of the Hejra 86, 


or of CHRIST Jos. Nay, tis more than probable, 


that the ſame name prevails amongſt the Arabs even 
at this ay. 


(67 ) Philof Tranf. Vol. Im. P. 275, 276. 

© Reckenberg. ubi ſup. p. b , 

(69) AI Makin, Greg. Abu'l Faraj, — lim. Abw'lfed. 
Evo Al Athir, aliique Kastor. Gas. 


18. If 
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18. If what has been here adyanced ſhould meet 
-with the approbation of the Royal, Society, the fol- 
lowing Latin and Engliſh verſions of this inſcrip- 
tion, which has ſo well eſcaped the injuries of time, 
may not prove unacceptable to the learned. 
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MARMOR ABDASARI 71111 ABD ESA 81311 FILIL 


Hivrai—LaPis SEPYLCHRALIS Lzemsi (vel Lx- 
MEBI) OI VIXIT VICENOS ANNOS SECVLI DO- 
'LoRIS (i. e. ETATIS five vITA INFELICITER 
ACTA)—DESCENDVNT INZ TERNVM IN CARCE- 


REM fepulchri MOoRTvI hi AMATRHVNTIS (ſeu 
potius occist hi AMATHVSII1)—MoNviaENTVM 7 
STRVCTVRA. eft pobivs (vel 3 Faber 


ILII ABDEMELECI, 


Tur MARBLE (or MARBLE TOMB-STONE) or 


ABDASAR THE SON OF ABDESASIM THE SON 


or Hnux (or HuR)— TRE SEPULCHRAL STONE 
oF LEMB (or LEMEB) WHO LIVED TWENTY 
YEARS IN TROUBLE AND SORROW — Theſe 
AMATHUSIANS WO WERE SLAIN ARE GONE 
FOR EVER TO THE PRISON of the grave— TAE 
MONUMENT WAS ERECTED BY THE HOUSE OF 
Tamvs (or TAM) THE SON OF ABDEMELEC. 


Hence it ſeems to appear, that the names of two 


Amathuſians, probably of the firſt diſtinction, one 


af whom was unfortunate enough, have been handed 
down 


| 
2 


[ 425 ] 


down to ns, and perhaps to all ſucceeding ages, by 
this ſepulchral inſcription. 

19. It muſt be farther obſerved, that this curious 
monument conſiſts of four ſhort periods; every one 
of which may, in ſome reſpect, be taken for a com- 


plete inſcription. But this is a property it has in 


common with other fimilar remains of antiquity. 
Thus the Sigean inſcription (70) is compoſed of 


four ſuch periods, and three are exhibited by the 
Punic (71) inſcription that in a former paper I have 


attempted to explain. | „„ 
20. I have hinted above, that the inſcription be- 
fore me is come down to us perfect and incorrupt; 
not ſo much as one of its letters having been either 
loſt, or greatly damaged, by the injuries of time. 


To which I ſhall now beg leave to add, that the 


words formed of theſe letters are, for the moſt part, 
diſtinguiſhed from one another by points, placed be- 
tween them ; which muſt, in a good meaſure at leaſt, 
aſcertain the lection here, and of courſe greatly fa- 


Cilitate the explication. The Etrufcans ſometimes ſe- 


parated their words from one another by two points, 


and ſometimes by a fingle one only, as we learn 


from the Etruſcan inſcriptions on the celebrated 


tables of Gubbio, and others publiſhed by Sig. Gori, 


in (72) the learned work referred to, which may be 
conſidered as a noble repoſitory of all kinds of 
Etruſcan antiquities. The earlier Greeks alſo uſed 


the firſt kind of interpunction, as we learn from the 


(70) Chiſh. Antiquitat, Afiat. p. 30, 31. Lond. 1728. 

(71) Philof. Tranſ. Vol. LIII. p. 279. 

(72) Anton. Franciſc. Gor. Muſ. Etruſc. Vol. I. II. paſſ. 
Florentiæ, 1737. & Vol. III. paſſ. Florentiæ, 1743. 

Vor. LIV. Iii Sigean, 
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Sigean, (73) Teian, and other antient inſcriptions. 
That they likewiſe applied three points for the ſepa- 
tation of their words, on (74) ſome occaſions, tho” 
more rarely, as well as the Etruſcans, is not unknown. 
to thoſe who have been converſant with the antiqui- 
ties of theſe nations. I muſt farther obſerve, that. 
this minute kind of mark, though generally termed. 
a point, was originally of a triangular form; as may 
be inferred both from our Citiean inſcription, in. 
which ſome of the minute black triangles plainly. 
appear, and one at leaſt of thoſe preſerved by the 
tables of, Gubbio (75), of which fo. accurate a 
tranſcript has been communicated, by Sig. Gori to, 
the learned world. That theſe points are a. certain 
indication of a pretty, remote antiquity, is by the moſt 
competent judges of ſuch matters (76)- readily al- 
lowed. How far therefore this interpunction and. 
antient hiſtory may conſpire, in order to ſettle the 
age of the monument under conſideration here, I am 
next to inquire. 

Abdemon, the Citiean, one of the Perſian (77) 
monarch's friends, having been expelled Salamine 
by Euagoras, that prince meditated the reduction of 


(73) Chiſh. Antiguitat. Afiat. p. 6, 14, 97, 98: Paul. 
M. Paciaud. Manument. Peioponneſ, 207, 209—213, 218. Romæ, 


1761. 
oa) Mu. Veronenſ. | p. 407. Veronæ, 1749 Anton. Franciſc. 
Gor. Muf. Etruſc. Vol. III. P. III. I. Florentiæ, 
1 
1 5 Anton. Franciſe. Gor. Muſ. Etruſc. Vol. I. Prolegoms 
55. Florentiæ, 1737. 
(76) Vid. Chiſh. Antigquilat. Alat. p. 3, ©, 14, 97. 
(77) Theopompus in Excerptis Phot, Cod. CLXXVI. 
I«/cript, Cit. p. 24—28. Oxon. 1750. Diod, Sic. Bibl. Hiſi. 
Lib. XV . p. 447. Iſocrat. Evag. p. 282. 


the 


„ 8 
the whole iſland of Cyprus; in which, within the 


courſe of a few years, he made a very conſiderable 


progreſs. This alarming the Amathuſians, Citieans, 
and Solians, governed then, as it ſhould ſeem, by 
their own princes, they (78) made the proper 
diſpoſitions for oppoſing his ambitious deſigns. But 
not believing themſelves able alone to cope with him, 
they applied to the Perſian (79) court for aſſiſtance. 
Artaxerxes Mnemon, who then fat upon the Perſian 
throne, was alſo himſelf become jealous of the grow- 
ing power of Euagoras, and therefore readily entered 
into an alliance with the three confederated cities 
againſt him. To this he was farther excited by the 


murder of Agyris, king of Amathus, and one of 
his moſt faithful allies, of which Euagoras (80) was 
accuſed ; and by the engagement the three Cyprian 


ſtates had entered into, to put the whole iſland, if 
poſſible, into his hands. In order therefore to cruſh 
Euagoras at once, Artaxerxes fent an army of 300,co0 


men, under the command of Orontes, one of his 


ſons-in-law, to invade Cyprus (81), in the third year 


of the ninety-eighth Olympiad, or the year before 
Chriſt 386. This formidable army was attended by 


a fleet of above 300 (82) fail, of which Gaus, the 


(78) Diod. Sic. ubi ſup. p. 447. 
(79) Id. ibid. 
(80) Id. ibid, _ 

(81) Diod. Sic, ubi ſup; Lib. XV. p. 458. 

(82) Id. ibid. The Phoenician name TAM ſeems to have 
been written by the Greeks TANMOE, as it is exhibited by x 
VIS. of Thucydides, in the French king's library; and not 
CAMQSE, as we find it written in other manuſcripts of that author. 
nis is rendered not a little probable, at leaſt in my opinion, by 
the Oxford-Citiean inſcription. | 


Vid. Thucycid. De Bell. Peloponnef. Lib. VIII. c. 37. p. 557. 


Fd'ft. Duker, Amſtelædami, 1731. 


I 112 {of 
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ſon of Tamus, or, as the Phœnicians wrote and 


pronounced the word, Tam, probably the TAM of 


our inſcription, was (83) admiral. This Tamus 
is ſaid to have been born at Memphis, and conſe- 


quenetly by birth to have been an Egyptian, though 


he was probably of Phœnician extraction. Being a 
perſon of great valour, and uncommon {kill in ma- 
ritime affairs, he firſt ſerved Tiſſaphernes as a naval 
officer ; but was afterwards imployed by Cyrus, who 


rebelled againſt his brother Artaxerxes, and was 


killed in the battle (34) of Cunaxa, as chief com- 
mander of his fleet. He alſo had' been appointed 
governor of Ionia by that prince. Tamus was trea- 


cherouſly cut off, with all his family, except his ſon 


Gaus, now the Perſian admiral, who ſtaid behind 
in Afia, by Plammitichus, king of Egypt (85), 


about fourteen years before. Euagoras's fleet of 200 


fail was defeated near Citium (86) by Gaus, the fon 


of Tamus, or Fam, with the loſs of moſt of his 
ſhips; though Euagoras had, before this naval en- 
gagement, gained a (87) conſiderable advantage over 
a part of the combined army of Perſians, Amathu- 
ſians, Citieans, and Solians, almoſt immediately af- 
ter the deſcent had been made. From this ſhort 
narrative, extracted from writers of the beſt repu- 
tation and authority, are naturally deducible the fol- 
lowing obſervations. 


(83) Id. ibid. . 

(84) Xenoph. De Cyr. Expedit. p. 89. Oxon. 1735. Plutarch. 
in Arta xerx. p. 1014, 1015. Lutetiæ Pariſiorum, 1624. 

(85) Diod. Sic. Bibl. Hift. Lib. XIV. p. 415. 

(86) Diod. Sic. Bibl. Hiſt. Lib. XV. p. 459, 460. 

(87) Idem ibid. 


1. Tamus 
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1. Tamus, or Tam, probably the 1 Ax of our 
inſcription, admiral of a Perſian fleet, and governor 


of lonia, was cut off by Pſammitichus, king of 
Egypt, together with his whole family, except his 


ſon Gans, about fourteen years before the commence- 
ment of tile Cyprian war. 


2. Gaus, the ſon of Tamus, or Tam, n to 


Cyrus, who was killed on the plains of Cunaxa, actu- 


ally co:nmanded the Per ſian fleet, and defeated that 


of Euagoras, near Citium, in the beginning of 


that war. 
Part of the candied army of Perſians, 4 
thuſians, Citieans, and Solians, was routed by Eua- 


goras, a little before the naval engagement. 


. From what has been (88) intimated by Dio- 
dorus Siculus we may infer, that this action cer- 
tainly happened at no great diſtance from Citium ; 
as the battle by ica was fought near that place, and 
as the fleet and army muſt have acted in concert, 
both at the debarkation of the troops, and. for ſome 


time after that event. 


5. It muſt therefore be allowed probable, that the 
two Amathuſians mentioned in our inſcription, who 
ſeem to have been perſons of diſtinction, were killed 
either in the aforeſaid action, in the naval engage- 
ment that immediately followed, or in ſome other 


affair that happened much about the ſame time. 


6. The monument recorded by our inſcription was 
probably erected by ſome of Gaus's family, who 
might call themſelves the houſe of Tamus, his fa- 
ther, ſeveral inſtances of ſuch an appellation occurring 


(88) Diod, Sic. ubi ſup. p. 459, 460, 
un 
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in antient hiſtory. This might have happened after 


'Gaus's death, which was about two years poſterior 
to the commencement of the Cyprian expedition. 
The erection of it certainly ought not to be attri- 
buted to Tamus's daughter, as ſome may perhaps 
pretend; all that admiral family, except Gaus, 
having been cut off with him, (89) by Pfammiti- 
chus, king of Egypt, fourteen years before. 

7: From the preceding narrative we may infer, 
that antient hiſtory, particularly that of Diodorus 
Siculus, from whence it is chiefly extracted, and our 
inſcription mutually ſtrengthen and ſupport each 
other. | 

8. Hence it ſeems pretty clearly to appear, that 
the death of Abdaſar and Lemb, or Lemeb, the 
event commemorated by our inſcription, preceded 
the commencement of the Chriſtian æra 386 years ; 
and conſequently that this inſcription is coeval with 
thoſe, found likewife in the ruins of Citium, by me 
_ tome years ſince explained. 

Many things relative to this inſcription, for want 
of room, I am obliged at preſent to ſuperſede; but 
theſe, as well as ſeveral other points {lightly touched 
upon here, may perhaps meet with a more particular 
diſcuſſion, in another piece upon the ſame ſubject; 
which, if God grants me life and health, will ſoon 
be communicated to the learned world. 

As the autograph of the fourth inſcription [Tas. 
XX VI. ] does not now exiſt, having been deſtroyed by 

Bekir, baſhaw of Cyprus, about the year 1749; wecan- 

not arrive at any degree of certainty, in relation to the 


89) Diod. Sic. Bibl. Hift. Lib. XIV. p. 415. 1 
+—— _ characters 


* 


. om — 1 A * 7 * 8 7 0 1 
33 ie 8 ets I _— # *. Fe 

J 2 5 22 "A — | 'S; 6-2 Xo 4 * 8 n « oy 

. I © e 3 TIES 2 x PAS L 

by 2 DE. . 2 5D * i — N 4 g < Us "ad of 
7 7 g 3 4; 5.9 "*" - > 

MR LR © 3 IEG cane bt 
22 9 a * 


4 * * a \ . 4 CA 

Sag] "> 99 1 
WR. pe ; e 
2 * a 8 
e 8 


e 
e 


e 
As * 


pp oe rs, <3 eh5 
D „ ct . dts * * Me. 3 * N. 15 


[ 431 ] 
eharacters of which it was originally compoſed. Of 
thoſe,. however, exhibited by the tranſcripts only the 
laſt of the firſt line and the laſt of the inſcription. 
ſeem. to have deviated. from their primitive forms, 
The. laft. character of the firſt line I can by no means 
take for He, as M. I Abbe Barthelemy ſuppoſes it to 
be, ſince it ſcarce bears a remote reſemblance even 
to his pretended new. form of that element. Beſides, 
M. FAbbe has in effect given up this new form, by 
allowing that on the coins of Menæ it may be taken 
for Mem. Nor can ſuch an uncouth proper name 


as MDOXNNINN,, THARAAME, with three Alephs in it, 


and two together in the middle of it, I believe, be 
found in the whole circle of Hebrew, Syriac, or: 


Phoenician antiquity. 1 ſhould therefore rather 


call it Thau, one form of which it greatly reſembles, 
if part of the curve behind be conſidered as an ac- 
cidental addition; which might eafily have been 
made, in the courſe. of ſo many ages. With regard 


to the laſt letter of the inſcription, this ſeems to be. 


purely adventitious, and. of a recent date. For Dr. 
Porter's accurate copy of this inſcription, taken upon 
the ſpot, which the late Rev. George Drake, M. A. 
and Fellow of Balliol College, received of Charles 
Gray, Eſq; Member of Parliament for Colcheſter, 
and gave to the Univerſity of Oxford, exhibits a. 
character reſembling the modern form of Schin, 
though made in a very bungling. irregular manner. 
In ſhort it preſents to our view not the leaſt appearance 
of antiquity. Nay, it ſeems to have been formed 
upon the ruins of a Nun, the upper part of which 
is plainly viſible in this character. I would there-- 
fore, with the. permiſſion of the critics, read.. the. 

| I. ft. 


Ed 
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laſt word of this inſcription In, CHEREN, cneRIN, 


KEPIN, or KEPYN; which if we admit, together 


with what has been advanced, relative to the preceding 
dubious character, we may readily propoſe to the 


conſideration of the learned world the following 1 in- 
terpretation. | 


T ben 


m5 P 
Mr In 


 DVCTOR AMATHYNTIS © 
REX CITII 
: PRINCEPS CERYNIE. 


In the firſt word of the ſecond line 1 ſuppoſe an 
apocope of the letter Caph, on account of the fol- 


lowing one ; ſomething analagous to this having 


been obſerved, as not unuſual amongſt the Phoeni- 


clans, by the learned Bochart, in the origin he aſ- 


ſigns the name MELCARTHvs. Nor has M. I'Abbe 
himſelf diſapproved of M. Bochart's notion. If the 


liberty of making this and the other flight alterations 


ſhould be indulged me, and I think it would be no 
unreaſonable indulgence, the inſcription would be 


Illuſtrated by (go) Diodorus Siculus ; ſeem to prove 


that the Cerynians joined the Citieans, Amathuſians, 


and Solians, in the Cyprian war, though (forming 


then, perhaps, a much more inconfiderable ſtate than 
any of the others) they are not mentioned by that 


hiſtorian; and appear to be coeval with the Citiean 


(99) Diod. Sic. ubi ſup. Lib. XIX. p. 703, 705, 715, &c. 


inſcriptions, 
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e 
inſcriptions, that have been already explained. A 


ſtrong preſumption this of the propriety, not to ſay 


neceſſity, of thoſe alterations! Nor can I allow the 


laſt letter of the ſecond line to be Lamed, as M. 
Abbe has been pleaſed to aſſert, it being in both 
the copies brought from Cyprus apparently Nun. 
That the firſt element of the third line was originally 
Koph, that ſome words are wanting in the latter part 
of the monument, and that this part imported was 
BRE DIN THE MONTH &c. are notions ſo extremely 
fingular, however eſpouſed by M. I'Abbe, fo intirely 


unſu 


pported, both by reaſon and authority, that it 


would be ſuperfluous to enter upon a diſcuſſion of 


them. But as I have long ſince largely expatiated 
upon this (91) inſcription, I ſhall drop all far- 


ther particulars relative to it here, and content my- 
ſelf with referring the lovers of Phoenician anti- 
quities to the piece wherein a full and copious ex- 


plication of it (though I there took for He and 


Tzade the characters repreſenting Jod and Thau) may 


IV. 


Before I conclude this memoir, it may not be im- 


proper to illuſtrate two more of the Citiean inſcrip- 
tions TAB. XXVI. ], that have hitherto eſcaped the at- 
tention of the learned. Nor will this, I flatter myſelf, 
be deemed altogether foreign to the preſent ſubject ; 
as thoſe inſcriptions may probably throw ſome addi- 


(27) Inſeript. Cit. ſve in bin. al. inſcript. Phœn. &c, conject. 


p. 15, 16. Oxon. 1753. | i 
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tional light upon part of the preceding remarks, and 


mote clearly evince a point of conſiderable import- 


ance, with. regard to the true explication- of the 


Oxford inſcription, that has been manifeffly oppoſed. 


by M. I Abbe. 
1. The twenty-firſt of the Citican inſcriptions, 
which conſiſts only of the two words , or 


On joe 
an de, had probably loſt a Lamed, before the 
aph itſelf was deſtroyed; unleſs we will ſuppoſe 


Tags the participle pahul itſelf of the radix 
on, or 55N, in the contracted form. The original 
Phoenician is equivalent to the Latin aMamono 


INTERFECTO, AMAMONO in acie INTERFECTO, or 
AMAMONI in prælio cox voss, ſeil. lapis ſepulchra- 


lis, i. e. the grave-ſtone of AM AMO KILLED in 


war; which ſeems to imply, that this Amamon, 


who was probably an officer of ſome note, fell in the 
affair that happened betw-een a part of the combined 


Euagoras's troops (92) near Citium, ſoon after 
the commencement of the Cyprian war. Whence 
we may infer, that this inſcription is coeval with 
thoſe IJ have already endeavoured to explain; that it 
points, clearly * at the ſame event; and con- 


ſequently that it my a freſh acceſſion of ſtrength. 


both to my opinion of the age of thoſe monuments, 
and alſo to the authority of Diodorus Siculus himſelf 
in the he oe before us. 

or the Phœnician proper name AMAMON, I 


ws formerly expatiated ſo (93) largely u pon it, 


(92) Diod. Sic. Bibl. Hift. Lib. XV. p. 459, 460. 


(93) Iaſcript. Cit, p. 20, 21, 22. Oxon. 1750. 
22225 that 


army of Perfians and Phœnicians and a body of 
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formed. This 
copy of the inſcription, The original itſelf does not 
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that nothing farther relative to this word will be ex- 
pected from me here. The figure of the Hbeth, 


according to Dr. Porter's tranſcript, not a little re- 


ſembles the unuſual form of the ſame element as 
preſented three times by the Oxford-Citiean mar- 


ble to our view. 


2. The twenty- third Citiean Nin is form- 
ed of fix words, five of which are evidently 


proper names. They are ranged in four lines, 


and may be III: by. ebrew charathers 


thus. 


"x7 D 
er 


E 


LAPIS SEPVLCHRALIS RECIMI 
_ ASIAVE AB | 
DAS ARI LAR 

IL REC AT 


The fifch letter of the ſecond line, which ſeems 


to have been intended for Yau, is pretty much de- 
from Dr. Porter's accurate 


now exiſt. I take this character to have repreſented 
(94) Yau, becauſe it ſomewhat reſembles the Æolic 
Digamma, which anſwered. to that clement. The 


minute ftrait line preceding the firſt word is evi- 


dently an accidental blemiſh, and therefore cannot 
be conſidered as a letter. This, from its ſize 


(94) Chiſh.  Antiquitat. Aſiat. p. 17 I Land. 1 28. 
Kiki? of 


1 
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and poſition, as well as from the term that imme- 
diately follows it, is inconteſtably clear. The two 
words forming the firſt line of the jnſcription are 
apparently Dp) AY, LAPIS SEPVLCHRALIS RE- 
CIMY, THE TOMB-STONE OF REKIM, or -REKEM, 
the latter of which is (q5) a Biblical proper name. 
The third of the proper names 'preſerved by this 
inſcription, ABD As Ax, occurs on the Oxford and 
Malteſe ſtones, and has been already explained; 

but the others I remember not elſewhere to have 
ſeen, nor are they, as 1 apprehend, to be met with 
in any antient author. The perſons that bore them 
were probably killed in the action near Citium, 
mentioned by Diodorus Siculus, referred to on a 
ſimilar occaſion in theſe remarks, and buried in one 
grave. That action, as I have formerly obſerved, 
preceded the commencement of the Chriſtian æra 
about 386 years. 

The ſubſtantive n, in the beginning of a ſen- 
tence, immediately preceding the-proper name of a 
man, not followed by the term g, BEN, sox, and 
the father's name, appears in this ſepulchral inſcrip- 
tion, that has more than one perſon for its object. 
This word alſo occurs, attended by the very fame 
circumſtances, in the firſt line of our Oxford: inſcrip- 
tion. Now in the Citiean monument before me it 
is undoubtedly equivalent to the Latin Layrs sEPVL- 
CHRALI1S, and the Engliſh TomB-sTone, Why 
then ſhould it not have the fame fignification afigned 
it in the other? Moſt certainly it ſhould. Can any 
thing therefore be more forced and unnatural than 
M. I Abbe Barthelemy's notion of -_ term in the 


(95) * XXXI. 8. : > 


'Ox ford 
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ption, when he makes it to refer to I 
know not what obſcure town called Tſabeth, the 


fainteſt traces of which are not to be met with in 


any antient writer? A notion this void of the leaſt: 


appearance of authority, and deſtitute: of the very 
ſhadow of a reaſon for its ſupport ! 


The twenty-third Citiean inſcription. is alſo re- 
markable for the exhibition of a very antient form 
of Koph, and of a pretty unuſual one of Tzade, re- 


ſembling the character that repreſented the ſame ele- 
ment amongſt the Palmyrenes. This likewiſe ſome- 


times appears upon the Phœnician (96) coins. The 
figure of Vau here ſeems by ſome accident to have been 


deformed, before the. autograph. was deſtroyed.. It 


nevertheleſs bears a ſort of rude reſemblance to the 


Zolic Digamma, which (97) owed its origin to this 
letter. As it has deviated, however, conſiderably from 
the primitive character, cut at firſt in the ſtone; Thave 
not aſſigned it a place in the Phœnician alphabet, de- 


duced from the inſcriptions found amongſt the ruins 
of Citium, and now attending theſe remarks. 

Thus have I finiſhed my remarks upon M. I' Abbe 
Barthelemy s reflections on certain Phœnician mo- 
numents, and the alphabets reſulting from them; and 
endeavoured to rectify ſome miſtakes, that occur in 
this celebrated performance. How far I have ſuc- 
ceeded in my defign the learned world, with candour 
and im partiality, will decide. I have alſo attempted 
to explain* four of the Citiean inſcriptions, in the 
caurſe of theſe remarks ; and hope the cxplications 


(96) Joan. Baptiſt. Biancon. De dnt. Hebravr. & Greer. 
Lit. p. 32. Bononiz, 1748. 


0 Chiſh. ubi ſup, . 
— | 7 | given, 


nt! 


pive n, even upon the moſt critical examination, will not 


be found very remote from truth. The alphabets 
deduced from theſe inſcriptions and the Siculo-Pu- 
nic coins, illuſtrated here, will, 1 flatter myſelf, not 
2 little facilitate the interpretation of other ſimilar 


remains of antiquity. Nor will M. Abbé, for whoſe 


ſuperior merit I have a real eſteem, find the leaſt 
reaſon to complain of any illiberal treatment in 
- this memoir. For as on the one hand, ever averſe to 
flattery, I have delivered my ſentiments with a be- 


coming freedom, when I thought myſelf obliged to 


differ from him; fo on the other, notwithſtanding 
the provocations received from certain authors, I have 
ſtudiouſly endeavoured ' to avoid every thing that 
might ſeem to have the leaft tendency to a diminu- 


tion of his character, as well as all undue warmth and 
preflion. Nor am I conſcious of having 


aſperity of ex 
miſrepreſented him in any one particular. Truth 


ſtands in no need of ſuch ſupports, nay it utterly 
diſclaims them; and truth is conſidered as the ſole 


object in view here by, . 
sI X. 3 
Vour much obliged, 

And moſt obedient, 
Humble ſervant, 


Chrift-Chureh, Oxon, - John Swinton. 
Nov. 245 1764. 5 
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